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5 writing a program

Extra-Strength Methods

I can lift
Ut heavy objects.

Let’s put some muscle in our methods. we dabbied with variables, played
with a few objects, and wrote a littie code. But we were weak.We need more tools. Like
operators.We need more operators so we can do something a little more interesting than, say,
bark. And loops. We need loops, but what's with the wimpy while loops? We need for loops

if we're really serious. Might be useful to generate random numbers. And turn a String
into an int, yeah, that would be cool. Better learn that too. And why don't we learn it all by
building something real, to see what it’s like to write (and test) a program from scratch. Maybe
a game, like Battleships. That's a heavy-lifting task, so it'll take two chapters to finish. We'll build

a simple version in this chapter, and then build a more powerful deluxe version in chapter 6.
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building a real game

Let’s build a Battleship-style
game: “Sink a Dot Com”

It’s you against the computer, but unlike the real
Batteship game, in this one you don’t place any ships
of your own. Instead, your job is to sink the computer’s
ships in the fewest number of guesses.

Oh, and we aren't sinking ships. We're killing Dot
Coms. (Thus establishing business relevancy 5o you can
expense the cost of this book).

Goal: Sink all of the computer’s Dot Coms in the fewest
number of guesses. You're given a rating or level, based
on how weil you perform.

Setup: When the game program is launched, the
computer places three Dot Coms on a virtual 7 x 7
grid. When that’s complete, the game asks for your first

guess,

How you play: We haven’t leamed to build a GUI yet, so
this version works at the command-line. The computer
will prompt you to enter a guess (a cell), that you’ll type
at the command-line as “A8", “C5", et¢.). 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 Jucky 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 printng out your rating.
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starts at zevo, like Java arrays

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 inferaction

e Edil Window Halp Sefl

$java DotComBust
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First, a high-level design

We know we'll need classes and methods, but what
ghould they be? To answer that, we need more
fmformation about what the game should do.

First, we need to figure out the general flow of the
game. Here’s the basic idea:

o User starts the game

o Game creates three Dot Coms

Game places the three Dot
Coms onto a virtual grid

Game play begins
Repeat the following until there are
no more Dot Coms:
Prompt user for a guess
(I (AZ","CO", etc.)
Check the user guess against
all Dot Coms Yo look for a hit,
miss, or kill. Take appropri-
ate action: if a hit, delete cell

(A2, D4, etc.). If akill, delete
Dot Com.

Game finishes

Give the user a rating based on
the number of guesses.

Now we have an idea of the kinds of things the
program needs 1o do. The next step is figuring
put what kind of objects we'll need to do the
work. Remember, think like Brad rather than
Larry; focus first on the things in the program

rather than the procedures.

writing a program

Game set-up

e » Getuser

guess o
remove loca-
tion cell
remove
Dot Com
A diamond
rc?\'ﬁc“b a

detision pont.

e display user

score/rating

game
over

Whoa. A real flow chan.
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a simpier version of the game

The “Simple Dot Com Game”
a gentler introduction

It looks like we’re gonna need at least two classes, a
Game class and a DotCom class. But before we build
the full monty Sink a Dot Com game, we'll start with
a suipped-down, simplified version, Simgple Dot Com
Game. We'll build the simple version in this chapter,
followed by the deluxe version that we build in the

6ame starts, and creates ONE DotCom
and gives it a location on three cells in
the single row of seven cells.

Instead of "A2”,"C4”, and so on, the
locations are just integers (far example:
12,3 are the cell locations in this
picture:

next chapter.

=3

Everything is simpler in this game. Instead of a 2-D
grid, we hide the Dot Com in just a single row. And
instead of fhree Dot Coms, we use one.

The goal is the same, though, so the game still needs
to make a DotCom instance, assign it a locatdon
somewhere in the row, get user input, and when all
of the DotCom’s cells have been hit, the game is over.
This simplified version of the

1 2 3 4 5 6

Game play begins. Prompt user for
a guess, then check to see if it hit
any of the DotCom's three cells.

If a hit, increment the numOfHits
variable.

game gives us a big head start
on building the full game,

If we can get this small one
working, we can scale it up to
the more complex one later.

SimpleDotComGame

SimplaDotCom

Int ) locationCelis
Int numOMits

In this simple version, the
game class has no instance
variables, and all the game
code is in the main() method.
In other words, when the
program is Jaunched and
main() begins to run, it will
make the one and only DotCom
instance, pick a locaton for it (three
consecutive cells on the single virtual

seven-cell row), ask the user for a guess, check the
guess, and repeat until all three cells have been hit.

String checkYoulseff{String guess)
vold seﬂ.ocaﬂonCel!s(lntﬂ foc)

Keep in mind that the virtual row is... virtual In other
words, it doesn’t exist anywhere in the program. As
long as both the game and the user know that the
DotCom is hidden in three consecutive cells out of a
possibie seven (starting at zero), the row itself doesn’t
have to be represented in code. You might be tempted
to build an array of seven ints and then assign the
DotCom to three of the seven elements in the array,
but you don't need to. All we need is an array that
holds just the three cells the DotCom occupies.
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Game finishes when all three cells have
been hit (the numOfHits variable val-
ue is 3), and tells the user how many
guesses it took ta sink the DotCom.

A complete game Interaction

File Edit Window Help Desto

$java SimpleDotComGame
enter a number 2

hit

enter a number

hit

enter a number

miss

enter a number

kill

You took 4 guesses




Peveloping a Class

As a programmer, you probably have a methodology/
process/approach to writing code. Well, so do we, Our
sequence is designed to help you see (and learn) what
we're thinking as we work through coding a dlass. It
=n't necessarily the way we (or you) write code in the
Real World. In the Real World, of course, you'll follow
the approach your personal preferences, project, or
employer dictate. We, however, can do pretty much
whatever we want. And when we create a Java class as a
| “leamning experience”, we usually do it like this:

writing a program

The three things we'll write for
each class:

prep code

(-1 real code

This bar is displayed on the next set of pages to tell
you which part you're working on. For example, if you
see this plcture at the top of a page, it means you're
working on prepcode for the SimpleDotCom class.

SimpleDotGom class
| code T I cod
! 0 Figure out what the class is supposed to do.
O List the instance variables and methods.
' prep code
a Writfa prepcode for the methods. (You'll see A form of pseudocods, to help you focus on
this in just a moment.) the logic without stressing about syntax.
0 Wirite test code for the methods.
| test code
O Implement the class. A class or methods that will test the real coge
and valldate that it's doing the right thing.
1 Test the methods.
{0 Debug and reimplement as needed. real code
The actual implementation of the class. This is
{1 Express gratitude that we don’t have to test e al Java code.
our so-called fearning experience app on _To no:
actual live users, :
. - class
simplepotCom

VAN

Assuming that all but the tinlest programs

meed more than one class (if you're following
good OO principles and not having one class
do many different jobs), where do you start?

" PQOWEWR ~omGame
simpleDotCom
Flex those dendrites. class
How would you decide which class or classes O writs prep :
to build first, when you're writing a program? write test code inol

[0 write test code
O write final Java code

O write final Java cod®
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SimpleDotCom class

You'll get the idea of how prepcode (our version of pseudocode) works as you
read through this exaraple. It's sort of half-way between real Java code and a plain

- Ismphwcom English description of the class. Most prepcode includes three parts: instance
::: Eumgk variable declarations, method declarations, method logic. The most imporant

part of prepcode is the method logic, because it defines what has to happen,
Sting checkYourseH(Sting guoss) which we later translate into kow, when we actually write the method code.

voud setLocationCelis{iny) foc)

DECLARE an int array to hold the location cells. Call it locotionCells.
DECLARE an int to hold the number of hits. Call it numOfHits and SET it to 0.

DECLARE a checkYourself{) method that takes a String for the user's guess (*17,"3", etc.).
checks it, and retums 2 result representing a “hit”, “miss”, or "ill".

DECLARE a setlocationCelis() setter method that takes an int array (wWhich has the three cell
locations as ints (2,34, etc).

METHOD: Svring checkYourself{String userGuess)
GET the user guess as a String parameter
CONVERT the user guess to an int
— REPEAT with each of the location cells in the int array
/7 COMPARE the user guess to the location cell
— IF the user guess matches
INCREMENT the number of hits
// FIND OUT if it was the last location cell:
—IF number of hits is 3, RETURN "kill“ as the result
ELSE 1t was not a kill, so RETURN"hit"*
—END IF
ELSE the user guess did not match, so RETURN “miss”
——END IF
— END REPEAT
END METHOD

METHOD: void setlocationCells(int{] celiLocations)

GET the cell locations as an int array parameter

ASSIGN the cell locations parameter 1o the cell locations instance variable
END METHOD
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Writing the method
implementations

let’s write the real
wethod code now, and get
this puppy working.

Before we start coding the
methods, though, let's back
up and write some code to
test the methods. That's right,
we're writing the test code
before there’s anything to test!

The concept of writing

the test code first is one of
the practices of Extreme
Programming (XP), and

it can make it easier (and
faster) for you to write your
code. We’re not necessarily
saying you should use XP,
but we do like the part about
writing tests first. And XP just
sounds cool.

writing a program

Oh my! For a minute
there T thought you
weren't gonna write your
test code first. Whoo!
Don't scare me like that.

Extreme Programming(XP) is a newcomer to the software
development methodology world. Considered by many
to be “the way programmers really want to work’ XP
emerged In the late 90's and has been adopted by
companies ranging from the two-person garage shop
J 0 the Ford Motor Company. The thrust of XP s that the
customer gets what he wants, when he wants it, even
when the spec changes [ate In the game.

XP is based on a set of proven practices that are all
designed to work together, aithough many folks do pick
a2nd choose, and adopt only a portion of XP's rules. These
practices include things like:

Make small, but frequent, releases.
Develop in iteration cycles.

Extreme Programming (XP)

Don't putin anything that’s not in the spec (no matter
how tempted you are to put in functionality “for the
future®).

Write the test code first,
No kitler schedules; work regular hours.

Refactor (improve the code) whenever and wherever you
notice the opportunity.

Don't release anything until it passes all the tests.
Set realistic schedules, based around small releases.
Keep it simple.

Program in pairs,and move people around so that
everybody knows pretty much everything about the code.
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SimpleDotCom class

prep code 'tastcod real code

Writing test code for the StmplePotCom class

We need to write test code that can make a SimpleDotCom object
and run its methods, For the SimpleDotCom class, we really

care about only the checkYourself() method, although we will have
to implement the setLocationCells() method in order to get the
checkYourself() method to run correctly.

Take a good look at the prepcode below for the checkYourselff)
methaod (the setLocationCells() method is a no-brainer setter method,
so we're not worried about it, but in a ‘real’ application we might
want a more robust ‘setter’ method, which we would want to test).

Then ask yourself, “If the checkYourself() method were
implemented, what test code could I write that would prove to me
the method is working correctly?”

Based on this prepcode: Here's what we should test:
METHOD String checkYourseif{String userGuess) 1. Instantiate a SimpleDotCom object.
GET the user guess as a String parameter 2. Assign it a location (an array of 3 ints, like
CONVERT the user guess to an Int {2.3.4)).

3. Create a String to represent a user guess
(27, "0", etc.).
4.  Invoke the checkYourself() method pass-

REPEAT with each of the location cells in the int array
/f COMPARE the user guess 10 the location cell

IF the user guess matches ing it the fake user guess.
INCREMENT the number of hits 5. Print out the resuit to see if it's correct
/7 EIND OUT if it was the last location cel: (‘passed” or “falled”).

IF number of hits is 3, RETURM “Kill" as the resuit
ELSE 1 was not a kill, so RETURN" Hit”
END IF
ELSE the user guess did not match. soc RETURN “Miss”
END IF
END REPEAT
END METHOD
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s real code

. _ Ul | gre@;’lsﬁﬁ)ns

=Maybe 'm missing some-
g here, but how exactly do
you run a test on something
doesn’t yet existi?

*You don’t. We never sald

start by running the test;

start by writing the test_ At

he time you write the test code,

won't have anything to run

£ 2gainst, 50 you probably won't

e able to complle It until you
gite ‘stub’ code that can com-

but that will always cause

test to fail (like, return null.)

=Then | still dow't sea the

gint. Why not wait until the

pde is written, and then whip
the test code?

£ > The act of thinking through
nd writing) the test code helps

your thoughts about what

method Itself needs to do.

&5 soon as your implementation
gode is done, you already have
==t code just waiting to validate
& Besides, you know If you don‘t
it now, you'll never do it.

ere’s always something more
sresting to do.

imeaily, write a little test code,
en write only the implementa-
gon code you need in order to
sass that test. Then write a little

e test code and write only
new implementation code
=eded to pass that new test. At
ch test iteration, you run all
previously-written tests, so
mat you always prove that your

: code additions don’t break
areviously-tested code.

writing a program

Test code for the SimplePotCom class

public class SimpleDotComTestDrive { mS’CA"%"‘K a3
public static void main (String[] args) { g::i\:
)

SimpleDotCom dot = new SimpleDotCom():;

&
. v dy
e e T e
e st
int[] locations = {2,3,4}; wioc 3?055\\4;\: :
o
dot.satLocationCells (locations) ; vk
nv
\ Meﬂ,:dﬂu sette,
on {:hc dof Com,
String userGuess = “2”; make 3 fake
wser guess

String raesult = dot.checkYourself (userGuess) ;

invoke {he theekYoursel£()

“F’b'td{:, oh ‘u'lc dot Lom

and :
ac_c,ua:_ Pass it the

String testResult = “failed”;
if (result.aquals(“hit”) ) (

testRasult = “pasgsed”;

f the Fake quess (1) gjves
} !fatkea “Wit”, W's working
System.out.println (testResult) ; (\
rm{: out the Lest vesolt
} Pmcd or ‘:Bilcd")

rpen your pencl
In the next couple of pages we implement the SimpleDotCom class,
and then later we return to the test class. Looking at our test code
above, what else should be added? What are we not testing in this
code, that we should be testing for? Write your ideas (or lines of
code) below:

103
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SimpleDotCom class

|
&

The checkYoU}seIf(i method

There isn’t a perfect mapping from prepcode to javacode; you'll see a few
adjustments. The prepcode gave us a much better idea of what the code needs to
do, and now we have to find the Java code that can do the Aow.

In the back of your mind, be thinking about parts of this code you might want
(or need) to improve. The numbers are for things (syntax and language
features) you haven’t seen yet. They’re explained on the opposite page.

public String checkYourself (String stringGuess) ({

GET the user
guess Lonve .
CONVERT int guess = Integer.parselnt(stringGuess); & to an"‘:{fhc S{rmg
the user guess to K
an int String result = “miss”; ¢ :‘1 €a VQWG:HC to hold the result we'll
(I
(‘e wrn. put “miss” i as the default
HE W dssume @ “miss”
REPEAT with . )
each cell in the int for (lnt cell : locat:.onCells) { N y-ePca_é \W‘éh .
array array (ot 3¢h tell i 4}, lotation:
IF the user guess if (guess == cell) { to eell ’Oﬁa{ioh of the boh ells
N m .
maiches el Pare the user guess 4, thi %0ject)
result = “hit”; ement (zell) in the drray "
INCREMENT we g0t 3 hit!
the number of -
hits
P83k € get out of fhe |
o test the otper . "o
} // end if ¢ other ¢ells
} /7 end for
/7 FIND QUT if
it was the fast cell if (numOfHits == locationCells.length) {
i vt ot of th loop, bt Iets see if e
E]
1S 3, result = “kill”,' <\__ now ld d, ( . ] see wWe re
. ead (hit 3 fimes) gnd
RETURN "l vesult Sri  Limes) and thange the
as the result ; . *ing to Kill
} /7 end if
ELSE it was
not a kill, so . .
RETURN hi" System.out.println(result); ¢—_ display the vesult for the user
ELSE return result; (“Miss”, unless it was thanged to “Hit” or “Kill")
RETURN “or
“miss” eturn the veswlt back to

} 7/ end method the Ca“ihs method
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Em real code

Just the new stuff

The things we haven’t seen before

are on this page. Stop worrying! The

of the details are at the end of

chapter. This is just enough to let tnat

keep going. A\;fﬁs:"‘“ Jave:
<

!

writing a program

A method in the
Integer class that
knows how to t\f’a\r‘scn
Agfﬁnsin{o{hcihf
it vepresents.

\f

Tokes |

String

Convert

String to an int

and assign it £o the in

. The for loop

The post-increment
operator

. break statement

ing a

Integer.parseInt (“3”)

_ ; “vepeat
Read this for loop detlaration as vef b olop, (;
;ON‘ CQL"' dcmcy\t n {f}\? loca{"{',lbh&llsaway OIC f,:::s()c';&;'\sp » SO é.he
n element M » ns i
areay: ake the net & O le el "IN lolationgrgy, 7 232h int

<

for (int cell : locationCells) { }

Detlave 3 variable that will hold one element '\ . ovex J()\c,\\:i
from the arvay. Each time through fhe | The arvd) o T e Yoot e ed X0
this varisble Gin th; roudh he foop, Kme LYY T be 35T e
s varia n this case an int variable named gath V™ ke 37Y2 ¢ on RS &
cell™, will hold 3 different element From the e\an“JC_\‘;‘ o el h;\df
arvay, wntil there are no move elements (or $he &}\3 “:E s ehapter

o

tede does 3 “bregk®.. sep #4 below).

The 44 means add | 4o
whatever's there (in other
words, intvement by .

numOfHits++

numo-cHi‘tS‘}“}‘ is the same (in
this case) as s3ying numOFHits =
rumOfthits + 1, exsept slightly
move efficient

break;
Gets You ot of a loogp- lmncdlaﬁeiy- Right heve.
No itevation, o boolean test, just get out now!
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SimpleDotCom class

prep code ' testcode WL R

Final code for SimplePotCom and SimplePotComTester

therejare po o
Dumb Questions
public class SimpleDotComTestDrive (

Q:What happens in

Integer.parselnt() if the thing you public static void main (String() args) {
pass isn’t a number? And does it SimpleDotCom dot = new SimpleDotCom();
recognize spelled-out numbers,

like “three”? int( ) locations = {2,3,4}:;

dot.setlocationCells (locations);

A. String userGuess = “27;
- Integer.parselnt() works only

on Strings that represent the ascil String result = dot.checkYourself (userGuess);
values for digits (0,1,2,3,4,5,6,7.8,9). }

If you try to parse something like
“two" or “blurp’ the code will blow
up at runtime, (By blow up, we
actually mean throw an exception,
but we don't talk about exceptions
until the Exceptions chapter, o for public class SimpleDotCom {
now, blow up is close enough.)

int[) locationCells;
int numOfHits = 0;

Q}In the beginning of the public void satlLocationCells (int(] locs) (

book, there was an example of a locationCells = locs;

for loop that was really different )

from this one—are there two

different styles of for loops? public String checkYourself (String stringGuess) {

int guess = Integer.parselnt(stringGuess);

String result = “miss”;
A:Yesl From the first version of for (int cell : locationCells) {
Java there has been a single kind if (guess == cell) ({
of for loop (explained later In this result = “hit”;
chapter) that looks like this: numOfRits++;

. . : break:;
for{inti=0;1 < 10;i++) { ) What shouid we see
// do something 10 times ) // out c¢f the loop when we run this code?

} The test code makes a

if (numOfRits == SimpleDotCom cbject
You can use this format for any locationCells.length) | and gives it a location at
kind of loop you need. But... result = “kill”; 2,3,4.Then it sends a fake
beginning with Java 5.0 (Tiger), ) user guess of “2 into the
you can also use the enhanced for System.out.println(result) checkYouself() method.
loop (that's the official description) return result; If the code is working
when your loop needs to iterate } // close method correctly, we should see the
over the elements In an array (or Y /7 close cla: result print out:
another kind of collection, as you'll

see in the next chapter).You can

always vse the plain old for loop ™ litle bua furking here. ’ s

; ere’s a little bug furking here. It complies an hit
to iterate over an array, b‘f‘ the rung, but sometimes... don’t worry about it for now,
enfianced for loop makes it easler. but we will have 1o face it a little later.

java SimpleDotComTestDrivy
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writing a program

real code

q@rpen your pencil
We built the A‘ test class, and the SimpleDotCom class. But we still haven‘t
made the actual game. Given the code on the opposite page, and the spec for
the actual game, write In your ideas for prepcode for the game class. We've given
you a few lines here and there to get you started. The actual game code is on the
next page, so don’t turn the page until you do this exercisel

The SimpleDotComGame
needs to do this:

1. Make the single

You should have somewhere between 12 and 18 lines (including the ones we wrote, SimpleDotCom Object.

but not including lines that have only a curly brace).
. . ) 2.Make a location for it (three
METHOD public static void main (String [] orgs) consecutive cells on a single

1 DECLARE an int variable to hold the number of user guesses, named numOfGuesses row of seven virtual cells),
3. Ask the user far a guess.
4.Check the guess.

5,Repeat until the dot com is
dead .

6.Tell the user how many
guesses it took.

COMPUTE 5 random number between 0 and 4 that will be the starting location cell position

A complete game interaction

File Edit Windaw Halp

Rungwg

%java SimpleDotComGame
WHILE the dot com s siill atve :

enter a number 2

hit

enter a number 3

hit

enter a number {4

GET user input from the command line

nmiss
enter a number 1
kill

You took 4 éuesses

you are herer 107



SimpleDotCom class

prep code

108

chapter 5

real code

Prepcode for the StmplePotCombame class

Everything happens in maln()

There are some things you'll have to take on faith. For example, we have one
line of prepcode that says, “GET user input from command-line”. Let me tell
you, that’s a little more than we want to implement from scratch right now. But
happily, we're using OO. And that means you get to ask some other class/object
to do something for you, without wortying about how it does it. When you write
prepcode, you should assume that somehow you'll be able to do whatever you
need to do, so you can put all your brainpower into working out the logic.

public static vold main (String [] args)

DECLARE an int vaniable to hold the number of user guesses, named numOfGuesses. set it 16 0.

MAKE 2 new SimpleDotCom instance
COMPUTE a random number between 0 and

4 that will be the starting location cel! position

MAKE an int array with 3 ints using the randomly-generated number. that number incremented by |,
and that number incremented by 2 (example: 3,4,5)

INVOKE the setlocationCells() method on the SimpleDotCom instance
DECLARE a boolean variable representing the state of the game. named isAlve. SET it to true

WHILLE the dot com is still alive (isAlive == true) :

GET user input from the command line
/7 CHECK the user guess

INVOKE the checkYourself(}) method on the SimpleDotCom instance

INCREMENT numnOfGuesses variable
// CHECK for dot com death
IF result is "kill"

SET isAlve to false (which means we won't enter the loop again)

PRINT the number of user guesses
END If

END WHILE
END METHOD

metacegnitive 4ip

Don't work one part of the brain for too long a stretch at one time.
Working Just the left side of the brain for mora than 30 minutes

is like working just your left arm for 30 minutes. Give each side

of your brain a break by switching sides at regular intervals. -

Whan you shifi to one side, the other side gels to rest and

recover. Left-brain activitias include things like slep-by-step
sequances, logical problem-solving, and analysis, while the
right-brain kicks in for metaphors, creative problem-solving,
pattem-matching, and visualizing.




____ BULLEY POINTS "

writing a program

Your Java program should start with a high-
level design.

Typically you'll write three things when you
create a new class:

prepcode
testcode
real (Java) code

Prepcade should describe what to do, not how
to do it. Implementation comes later.

Use the prepcode to help design the test
code.

Wiite test code before you implement the
methods.

Choose for loops over while loops when you
know how many times you want to repeat the
loop code.

Use the pre/post increment operator 1o add 1
to a variable (x+4;)

Use the pre/post dacrement to subtract 1 from
a variable (x—;)

Use Integer.parselnt () togettheint
value of a String.

Integer.parsalnt () works only if the
String represents a digit (0°,"1°,"2", etc.)

Use break to leave a loop early (i.e. even if
the boolean test condition is still frue).

hits did you get

How many

Including
repeat visitors?

last month?
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SimpleDotComGame class

prep code [ real code )
The game’s mainl) method

Just as you did with the SimpleDotCom class, be thinking about parts of this code
you might want (or need) to improve. The numbered things @ are for stuff we
want to point out They're explained on the opposite page. Oh, if you're wonder-
ing why we skipped the test code phase for this class, we don’t need a test class for
the game. It has only one method, so what would you do in your test code? Make

a separate class that would call main() on this class? We didn’t bother.

DECLARE a vari-
able to nold user
guess count. set it
to 0

MAKE i SimpleDot-
Coin object

COMPUTE 2
rancom nurnber
between 0 and 4
MAKE an int array
with the 3 cell loca-
tions, and

INVOKE setioca-
uonCells on the dot
com object

DECLARE 2 bool-
ear isAlive

WHILE the dot
com 15 still alive

GET user input
// CHECK it

INVOKE checkYo-
urself() on dot com

INCREMENT
numOfGuesses

SET zameAlive to
false

PRINT the number
of user guesses

) chapter5

public static void main(String[] args) (

make 3 VY iable
6—_ many 5“555 o

new GameHalpar(); &— +thisis a spetial ¢lass we wrote that has
the method for getting wer input. for
now, pretend it's part of Java

new SimplaDotCam(); €—— ke the dot Com ob}e&f

int numOfGuesmses = 0;

GameHelper helpar =

SimplaeDotCem theDotCom =

int randomNum = (int) (Math.random() * 5) ;6\ make 3 vandom numbey for the Firsﬁ

tefl, and wse it 4o make the cell

L/— locations array

int(] locations = (randomNum, randomNum+l, randemNum+2};
. )
theDotCom. saetlocationCells (locations) ; . give the dot tom ks locations {the array

boolean isAlive = true;
S make 3 boolean vaviable to track whether the game

is still alive, Lo use in the while loop test vepeat
o while game is still alive.

whila(igAlive == true) ;
il ek ST
String guess = halper.getUserInput (“enter a numbar”) ;&
String result = theDotCom.checkYourself (guess) ; ask the dot com A
[4
Gu ] - € Juess; s3ve the V‘C‘Ee&
numO assagtt; &—— intrement guess tount: result iy, 3 Sty " Yrned

if (result.equals(“kill”)) Q\ was it 2 %
N —

N0 .

"2 if so, set isAlive to false (so we won't
and print. user quess count

System.cut.println(“You took “ + numOfGuesses + “ guesses”); 2

isAlive = false; re—enter the locp)
Yy // close if
} // close while

} // cloze main



<"1 real code

&;peoda

random() and geserinpuf()

Iwo things that need a bit more
explaining, are on this page. This is
just a quick look to keep you going;
more details on the GameHelper
glass are at the end of this chapter,

This is 3 ‘tast’) and ; i
jcmmcdia{:ely a-Hzav if’{tf cg;ctcs e g
e of the ant i G, is forml
:o o Mfth::hfozgtw a double, %ur{: less than ome. So Lhis formula

st + i
want & nice whole number b;cz:e':f é\vé
and &), In Lhis cace, the cast lops of §

writing a program

The Ma{h.vﬁr\doﬂ\ method
vetuwrns & number from zevo

ome the

e ‘EYPC in the

3 b)), veturns 3 number
i e e 0 -~ &9,

[,39(} {p an \h{')

Make a random

the frattions) Pavt of the double,
number 5/

int randomNum = (int) (Math.random() * 5)

!

We detlare an int vaviable o hold

A clase that comes method of 4
the vandom number we get back. with Java //\\4 nethed ¢
This meth
M‘a‘&‘?‘ at the Cvmmato P" pt
An instante we made earlier, displs € You pacs - hhd—lme‘
o(: a class that we built to Bc; Yed iy, the 'é(hm Cre gets
Gettin i he\ wi‘[',}l {:he 53mc~ H‘,‘! talled l _°"c ﬂae '"eﬂod ‘Ha")'usf
g user input P ooking for oty

Gamettelper and you haven't
seen it yet (you za'\ll).

@

String guess = helper.getUserInput (“enter a number”);

1 T

A method of the QameRelper class
that asks the user for command-
line input, veads it in after the
user hits RETURN, and gives batk
the vesult as o String.

using the GameHelper “ser input.

class

We detlare 4 S"{ring vaviable o

hold the user inpu Sty
get bk (51, G o y? ™
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GameHelper class (Ready-bake)

One last class: GameHelper

We made the dot com class. Just copy* the code below and compile it into
class named GameHelper. Drop all three
We made th class. a P P
© mace fie gume _ classes (SimpleDotCom, SimpleDotComGame,
All that’s left is tbe helper class— the one with the GameHelper) into the same directory, and make it
getUserInput() method. The code to get command- your working directory.

line input is more than we want to explain right now.

It opens up way too many topics best left for later. Eamhke

(Later, as in chapter 14.) Whenever you see the Cade logo, you're see-
ing code that you have to type as-is and take on faith.
Trust it. You'll learn how that code works later.

I pre-cooked
some code 50 you
don't have to make
it yourself.

Ready-bake
| lCade

import java.io.¥*;
public class GameBalper {
public String getUserInput(String prompt) {
String inputline = null;
System.out.print (prampt + * V) ;
try {
BufferedReader is = new BufferedReadar (
naew InputStreamReadex (System.in));
inputline = is,readLina();
if (inputline.length() = 0 ) raturn null;
} cateh (IOExcepticn a) (
System.out.printlin(“IOExcaeption: ™ + e);
}
return inputlina;

“We know how much you en)oy typing. but for those rare
momants when you'd rather do something eise, we've mads
the Ready-bake Code avallabla on wickedlysmart.com.
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writing a program

Let’s play What's this? A bug?

Gaspl
Here's what happens when we Here's what happens when we
ran it and enter the numbers enter 111
1,2,3,4,5,6. Lookin' good, o
A complete game [nteraction A different gawe interaction
{your mileage may vary) (ytkes)

Flie Edlit Window Help Smile Fila Edit Window Heip Falnt

%java SimpleDotComGame %java SimpleDotComGame

enter a number 1 enter a number 1
miss hit
enter a number enter a number 1
miss hit
entex a number 1
kill

You took 3 guesses

enter a number
miss
enter a number
hit

enter a number

onter I 2 NPy pencl -

kill .

X It’s a cliff-hanger!
Will we find the bug?
Will we fix the bug?

You took 6 guesses

r the next chapter, where we answer

ns and more...

Stay tuned
these questi

And in the meantime, see If you can come up with
ideas for what went wrong and how to fix it.
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for loops

More about for loops

We've covered all the game code for this chapter (but we’ll pick it up again
to finish the deluxe version of the game in the next chapter). We didn’t
want to interrupt your work with some of the details and background info,
so we put it back here. We’ll start with the details of for loops, and if you're
a C++ programmer, you can just skim these last few pages...

Regular (non-enhanced) for loops
ﬂsc Code to
Yepeatd 90¢s heye

(th
?os{’.—-'\h{xan:n{‘, o?c\f‘a{'ﬁ* ¢ b°dy)

V2
for (int i = 0; i < 100; i++){'}
T RS

1\
initializZation boolean fest iberation expression

What it means in plain English: “Repeat 100 times.”
How the compiler sees it:

¥ create a variable / and set it to 0.

v repeat while / is less than 100.

+ at the end of each Joop iteration,add 1 to /

Part One: initialization

Use this part to declare and initialize a varlable to use within the loop body.
You'll most often use this variable as a counter. You can actually initialize more
than one variable here, but we'li get to that later in the book.

Part Two: boolfean test

This Is where the conditional test goes. Whatever's in there, it must resolve to a
boolean vaiue (you know, true or false). You can have a test, like (x >= 4), or you
can even invoke a method that returns a boolean.

Part Three: iteration expression

in this part, put one or more things you want to bappen with each trip through
the loop. Keep In mind that this stuff happens at the end of each loop.

114 chapter 5

repeat for 100 reps

=




through a loop _®
fint i = 0; 1 < B; i++) {(

_ System.out.println(i);

enter loop

body

4

print the value
of i

Y
increment |

(the iteration
expression)

¢ between for and while
= ——

loop has only the boolean test; it doesn't have

-in initialization or iteration expression. A while

is good when you don‘t know how many times to
and just want to keep going while some condi-

% s true. But If you know how many times to loop

sz the length of an array, 7 times, etc), a for loop is

amear. Here's the loop above rewritten using while:

int i = 0; h‘\ ;:ieﬁ’;‘?_\(c %}’d&:’ake and
ize

while (i < 8) { ¢ Counter

Systam.out.println(i);

it+; e_\"“ we have ﬁo .

: the cowsta.mc""’fné

System.out.println(“done”) ;

writing a program

output:

0
1
2
3
4
5
6
7

Fike Edit Window Help

%java Test

++ -

Pre and Post Increment/Decrement Operator

The shortcut for adding or subtracting 1 from a variable.
X++;
Is the same as:
Xx = x + 1;
They both mean the same thing in this context:
"add 1 to the current value of x° or “Increment x by 1”
And:
X==;
is the same as:
X =x - 1;
Of course that's never the whole story. The placement of the
operator {either before or after the variable) can affect the re-
sult. Putting the operator before the variable (for example, ++x),
means,“first,increment x by 1, and then use this new value of x.”

This only matters when the ++x Is part of some larger expres-
sion rather than just in a single statement.
int x = 0; int = = ++x;
produces: xls1,z1is 1
But putting the ++ after the x give you a different result:
int x = 0; int z = x++;

produces: xIs 1, but z/s 01 z gets the value of x and then x is
Incremented.
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enhanced for

The enhanced for loop

Beginning with Java 5.0 (Tiger), the Java language has a second kind of for loop
called the énhanced for, that makes it easier to iterate over all the elements in an
array or other kinds of collections (you'll learn about other collections in the next
chapter). That’s really all that the enhanced for gives you—a simpler way to walk
through all the elements in the collection, but since it’s the most common use of a
Jorloop, it was worth adding it to the language. We'll revisit the enkanced for loop in
the next chapter, when we talk about collections that aren’ arrays.

Thc cod
Detlave an itevation variable The colon ¢. ) repeat S;ﬁ
fhat vill held & simgle element  means Yy (bhe body) "¢

n the arvay- l /' \[

for (8tring name : nameArray) { )

T . _
s h iteration, that ank Lo ikevate over
:::;; ’/ewmutg? ibn the Y:&E:v&mjc element The Ldlctﬁzn of Cl;:_‘:t}arhcr °: :odt savds
e . a w'l“ wmati *‘)\3 somew ’ AR M.
compatble with the i o o the T T ey = (el “Mary’ BA P
detlaved variable type. yavigble “rame Strinall nam e wime eaviable has the value

\({E& ﬁ“‘f;’*&ﬁfj ::t:ond ibevation, 3 value of “Mary
vea , on Wt

What it means in plain English: “For each element in nameArray, assign the
element to the ‘name’varlable, and run the body of the loop.”

How the compller sees it: Note: dff’a\dinﬁ on the
pr ralmnir.s Ja"'ﬁ‘ége ﬂﬁt‘,"\lt

¥ Create a String variable called name and set it to null. .
used in the Pas{] Some PGOf'!e
* Assign the first value in nameArray to name. K C:'F the enhanced Lor 2e
e for " u
% Run the body of the loop (the code block bounded by curly braces). in” | bmh o &’f for
ooF, becduse that's how it
+ Assign the next value in nameArray to name. :‘ﬁd‘b for EACH thing IN the
olleztion..”

+ Repeat while there are still elements in the array.

Part One: /teration variable declaration

Use this part to declare and Initialize a variable to use within the loop body. With each
iteration of the loop, this variable wili hold a different element from the collection.The
type of this varlable must be compatible with the elements in the arrayi For example,
you can't declare an /nt teratlon variable to use with a String[] array.

Part Two: the actual colfection

This must be a reference to an array or other collection. Again, don’t worry about the
other non-array kinds of collections yet—you'll see them in the next chapter.
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Converting a String to an int

int guess = Integer.parselnt(stringGuess);

The user types his guess at the command-
line, when the game prompts him.That
guess comes In as a String (“27707 etc),
and the game passes that String into the
checkYourself() method.

But the cell locations are simply ints In an
array, and you can’t compare an Intto a
String.

For example, this won't work:
String num =“2%;

intx=2;

if (x == num) // horrible explosionl

Trying to compile that makes the compiler
laugh and mock you:

operator == cannot be applied to

int, java.lang.String

if (x == num) { )

A

So to get around the whole apples and
oranges thing, we have 10 make the String
“27into the int 2. Built Into the Java class
library is a class called Integer (that's right,
an Integer class, not the int primitive),

and one of its jobs is to take Strings that
represent numbers and convent them into
actual numbers,

Integer.parseInt (“3”)

/‘

a method in the |nte
f-'au that knows hows'f;
‘Parse” 3 String into th
int it rcprescna. €

writing a program

Casting
primitives

lon » short
9 can be cast to

bits
R0 f Side o the lefy
Z wer
% but you might J,%] ¢ et ofy

lose something

In chapter 3 we tatked about the slzes of the various primitives, and how you
can't shove a blg thing directly into a small thing:
long y = 42;
int x = y; // won’t compile

A long 1s bigger than an int and the compller can't be sure where that fong has
been. It might have been out drinking with the other longs, and taking on really
big values. To force the compller to jam the value of a bigger primitive variable
into a smaller one, you can usa the cast operator. (1 looks like this:

long vy = 42; // so far so good
int x = (int) y; // x = 42 cool!

Putting in the caQ tells the compller to take the value of y, chop it down to int
size, and set x equal to whatever is left. If the value of y was bigger than the
maximum valus of x, then what's [eft wil be a weird (but calcuiable*) number:

long y = 40002;
// 40002 exceeds the 16-bit limit of a short

short x = (short) y; // x now equals -25534!
Still, the point is that the compiler lets you do it. And let's say you hava a float-
ing point number, and you just want to gat at the whole number (jnf) part of it:

float £ = 3.14f;

int x = (int) £; // x will equal 3

And don’l sven think about casting anylhing 1o a boolean or vice versa—just
walk away.

‘It involves sign bits, binary, ‘two's complement’ and other geekery. all of which
are discussed at the baginning of appendix 8.
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exercise: Be the JVM

BE the JVM

»  The Java file on this page
! represents a complete Source
file. Your job is to play JVM
and determine what would be
: the output when the
program runs?

fls B@ Window Help OM

% java Output
class Output 12 14

public static void main(String [] args) {

Output o = new Output();

o0.90(); -or-

)

s 31 o o
int y = 7; i

for(int x = 1; x < 8; x++) {

y++;

if (x> 4) {

System.out.print(++y + “ *); -or-

}

if (y > 14) ¢ Fils E&1 Wicow Hep Bolave
System.out.println(“ x = * + Xx); I::Sji;axoitgm
break;

}

}
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writing a program

Code Magnets

A working Java program s all scrambled up on the fridge. Can you
reconstruct the code snippets to make a working Java program that
produces the output listed below? Some of the curly braces feil on the
floor and they were too small to pick up, so feel free to add as many of
those as you need!

if(x==1){'

System.out.println(x + * * + y); '
= 4: ;y-—r |
for(int Y 7 4y > 21 Y

‘for(int X =0; x < 4; x++) ( .
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puzzle: JavaCross

Across

1. Fancy computer word
for build

4. Multi-part loop

6. Test first

7. 32bits

10. Method’s answer
11. Prepcode-esque
13. Change

15. The big toolkft
17. An array unit

18. Instance or local

T

20. Autgmatic toolkit

22. Looks like a primitive,
but.

25. Un-castable

26. Math method

28. Converter method
29, Leave early

Down

2 Increment type

3. Class’s workhorse
S5.Prelsatypeof _____

6. For's iteration

7. Establish first value

8. While or For

9, Update an Instance variable
12 Towards blastoff

14. A cycle

16. Talkative package

19. Method messenger
(abbrev)

JavaCress

How does a dossword puzzle
help you learn Java? Well,all
of the words are Java related.
In addftion, the clues provide
metaphors, puns,and the like.
These mental twists and turns
bum altemate routes to Java
knowledge, right into your
brain!

21, Asif

23. Add after

24. Pihouse

26. Complleitand ____

27. ++ quantity




writing a program

A short Java program is listed below. One block of the program
is missing, Your challenge Is ta match the candidate block of
code {on the left), with the output that you'd see If the block
were inserted, Not all the lines of output wilt he used, and some
of the lines of output might be used more than once. Draw lines

Mixed
Messages connecting the candidate blocks of code with their matching

command-line output.

class MixForS5S {
public static void main(String []) args) |{
int x = 0;
int y = 30;
for (int outer = 0; outer < 3; outer++) {
for(int inner = 4; inner > 1; inner-—--) {

3
y =y~ 2 oo e e
1f (x == 6) |
break;
}
Xx = x + 3;
}
y =y -2
)
System.out.println(x + “ Y + y);
}
}
Candidates: Possible output:
4eh cath
':nd':r’“ with
::,cmb\c ovkpels

— = o 3 ’
L. = L sl
o
“ Sy Soures
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exercise solutions

k Exercise Solutions

Be the JVM: Code Magnets:

class Qutput { class MultiFor ({

public static void main(String [] args) {

public static void main(String [] args) {
Output o = new Output();

0.90(); for(int x = 0; x < 4; x++) {
} for(int y = 4; ¥y > 2; y-~) {
void go{) { System.out.println(x + “ “ + y);
int y = 7; }
for(int x = 1; x < B; x++) {
yae; if (x == 1) { [What would happen
. . X++} if this code block came
i >
Hx )t } before the 'y' for loop?
System.out.print(++y + * “); }
} }
if (y > 14) { }
£y €0 Vindow feb Lhonooks
System.out.println(” x = “ + x); , java Multifor
break;
}
}
}
Y Did you remember to factor in the

break statement? How did that
affect the output?

Fils Eft Widow Help MotorcycisMainiznants

% java Output
1315 x =&
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writing a program

Q Puzzle Selutions

1~
fd el i
=l
=
~

ﬁ
> |
o
ml

OJ TF

A =
EEMEII =IBIEEEE
ﬂIgI=IIII

EH
> [ [ Z

H?WE
.WNH

<]

EHHEEWHE
M)
®|
)
ki
o[+

=

P M

A BO[O[L [E [A N
AIN[D TO[M R U | H o
I ﬂ=ﬂlﬂlll H|

Candidates; Passible output:
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