
5 writing a program

Extra-Strength Methods

Let's put some muscle In our methods. We dabbled with variables, played

with a few objects, and wrote a little 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 10, loops

jfwe'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

Letls build a Jattleship...style
gattte: "Sitdc a Pot COtttN

o 1 2 3 4 5 6

'- shr-h at. ut"o, like Java d'n'ays

It's you against the computer, but unlike the real
Battleship game, in this one you don't place any ships
of your own. Instead, your job is to sink the computer's
ships \0 the fewest number of guesses.

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

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

Setup: When the game program is launched, the
computer places three Dot Corns on a 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 CUI yet, so
this version works at the command-line. The computer
will prompt you to enter a guess (a cell), that you 'U type
at the command-line as ~A.3", "C5", etc.). In response
to your guess, you'll see a result at the command-
line, either "Hit", "Miss", or "You sunk Pets.corn" (or
whatever the lucky Dot Com of the day is). When
you've sent all three Dot Cams to that big 404 in the
sky,the game ends by printing out your rating.
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You're going to build the
Sink a Dot Com game, with
a 7 x 7 grid and three
Dot Coms. Each Dot Com
takes up three cells.

part ofagalMe it1feraetlott
..

%j ava OotComBust

Ent e r a guess A3

mi s s

Ent e r a guess 82

mi s s

Ent e r a guess C4

mi s s

Ent e r a guess 02

hit

Ent e r a guess 03

hit

Enter a guess 04

Ouch! You sunk Pets. com

kill

Enter a guess B4

miss

Enter a guess G3

hit

Enter a guess G4

hit

Enter a guess GS

Ouch! 'lou sunk AskMe.com
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writing a program

First a high...level desigtt

Adial'l\Of\d
yt:f""~l\b a
dt:t.isiOl\ ~O'l\t

hit

remove
Dot Com

display user
score/rating

Game set-up

o
User starts the game

Gamefinishes

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

o Game creates three Dot Coms

o Game places the three Dot
ColTlS onto a virtual grid

A Prompt user for a guess 1'\
W ("'2', 'CO', etc.) . )

( 0 Check 'he user guess oga;nst
all Dot Coms to look for a hit,
miss, or kill. Take appropri­
ate action : if a hit, delete cell
(A2, D4, etc.). If a kill, delete
Dot Com.

Game play begins

Repeat the following until there are
no more Dot Coms:

'e know we'll need classes and methods. but what
uld they be? To answer that, we need more

formation about what the game should do.

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

~owwe have an idea of the kinds of things the
rogram needs to do. The next step is figuring
ut what kind of objects we'll need to do the

loo·ork. Remember, think like Brad rather than
Larry; focus first on the things in the program
ra ther than the jrroredures.

Whoa. A real flow chait.

you are here. 97



a simpler version of the game

6arM 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 50 on, the
locations are just integers (for example :
1,2,3 are the cell locations in this
picture:

65432

6ame 'finishes when all three cells have
been hit (the numOfHits variable vel­
ue is 3), and tells the user how many
guesses it took to sink the DotCom.

6a1U play begins. Prompt user for
a guess, then check to see jf it hit
any of the DotCom's three cells .
If a hit , increment the numOfHits
variable.

1

o

o

SlmpleDotComGame

~

SlmpleDofCom

voId mail\
Inl0localionCells
Intnum01Hl1s

String checkYou~If(Stril\g guess)

void SetlocallonCellsQntO loe)

three

fhe "SitMple Pot CO"' .allteN

a get1tler it1troductiot1
It looks like we're gonna need at least two classes, a
Game class and a DotCom class. But before we build
the fuJI monty Sinh a Dot Comgame, we'll start with
a stripped-down. simplified version, Simple Dot Com
Game. We'll build the simple version in this chapter,
followed by the deluxe version that we build in the
nextchapter.

Everything is simpler in this game , Instead ofa 2-D
grid, we hide the Dot Com injust a single TOW. And
instead of threeDot Corns, we use one.

The goal is the same, though, so the game still needs
to make a DotCom instance, assign it a location
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
game gives us a big head start
on building the full game.
Ifwe can get this small one
working, we can scale it up to
the more complex one later.

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 launched and
main () begins to run, it will
make the one and only DotCom
instance, pick a location for it (
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.

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 ofa
possib\e seven (starting at zero) , the tOW i.tselfdoesn'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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Pevelopit1Q aClass
_ a programmer, you probably have a methodology/

ess/approach to writing code. Well. so do we. Our
sequence is designed to help you see (and learn) what

're thinking as we work through coding a class. It
' t necessarily the waywe (or you) write code in the

World. In the Real World, of course, you'll follow
approach your personal preferences, project, or

ployer dictate. We, however, can do pretty much
tever we want And when we create aJava class as a
rning experience", we usually do it like this:

D Figure out what the class is supposed to do.

D List the Instance variables and methods.

D Write prepcode for the methods. (You'll see
this in Just a moment.)

D Write test code for the methods.

D Implement the class.

o Test the methods.

writing a program

fhe three thlt19S we~1I wrIte for
each class:

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 picture at the top of a page. it means you're
working on prepcode for the SimpleDotCom class.

~
SlmpleDolCom class

prep code
A form of pseudocode. to help you focus on
the logic without stressing about syntax.

test code
A class or methods that will test the real code
and validate that it's doing the right thing.

o Debug and relmplement as needed. rea I code
The actual implementation of the class . This is

o Express gratitude that we don't have to test __----..... al Java code.

our so-called learning experience app on To DO.:
actuallJve users.

Flex those dendrftes.

Howwould you decide whIch class or classes
to build first, when you're writIng a program?
Assuming that all but the tiniest programs
need more than one class (Ifyou're following
good 00 principles and not having one class
do many different Jobs), where do you start?

s'mp'eDotCOm claSS

o write prep code

o write test code

o write final Java code

s,mp'eDotCOmoame

cia••
o write prep code

write test code {nol

o write final Java code

you are here. 99



SimpleDotCom class

SlmpleOolCom

illl0IocaIiooCelIs
inlnumOft-lils

String checkYourself(string guess)

void selLoca~onCells{inlj) lot)
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You'11 get the idea of how prepcode (our version of pseudocode) works as you
read through this example. It's sort of half-way between real Java code and a plain
English description of the class. Most prepcode includes three parts: instance
variable declarations, method declarations, method logic. The most important
part of prepcode is the method logic, because it defines what has to happen,
which we later translate into hotu;when we actually write the method code.

DECLARE an int array to hold the location cells.Call it loeatJonCells.

DECLARE an int to hold the number of hits.Call it numOfHits and SET it to O.

DECLARE a checkYourset(() method that takes a String for the user's guess (" I", "3", etc),
checks it.and retums a result representing a "hit", "miss",or "kill",

DECLARE a setLocationCeJ/sO setter method that takes an int array (which has the three cell
locations as ints (1.3/1, etc.).

METHOD: String 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

II COMPARf the user guess to the location cell

IF the user guess matches

INCREMENT the number of hits

II FIND OUT if it was the last location cell:

[

IF number of hits is 3,RETt,JRN "kill" as the result

ELSE it 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 setLocotJonCe//$(lnt[] eel/Locations)

GET the cell locations as an in! arrayparameter

ASSIGN the cell locations parameter to the cell locations instance variable

END METHOD



writing a program

Writing the tttethod
hMpletM8ntations
let's write the real
...ethod code ttOW, ittd get
this puppy worklttg.

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
1M/ore there's anything to testl

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
....Tiling tests first. And XP just
soundscool.

Extreme Programming (XP)
Extreme Programming(XP) Is a newcomer to the software

evelopment methodology world.Consldered by many
t be "the way programmers really want to work ~ XP
e erged In the late 90'sand has been adopted by
•ompanies ranging from the two-person garage shop

the Ford Motor Company.The thrust of XP is that the
sterner gets what he wants, when he wants It, even
en the spec changes late In the game.

is based on a set of proven practices that are all
esigned to work together, although many folks do pick

and choose, and adopt only a portion of XP's rules.These
ctices include things like:

ke small, but frequent, releases.

velop in Iteration cycles.

Don't put in 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 killer schedules;work regular hours.

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

Don't release anything until it passesall 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 .

you are here ~ 101



SlmpleDotCom class

prepcode

Writh1Q test code for the Shttp[eUoi'ColM 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 cMckYourselj() method, although we will have
to implement the sdLocatiun~l1s()method in order to get the
cMckYourself() method to run correctly.

Take a good look at the prepcode below for the checkYourselj()
method (the setLocaticmCells() method is a no-brainer setter method,
so we're not worried about it. but in a 'real' application we might
wan I a more robust 'setter' method. which we wouldwant to test).

Then ask yourself, "If the checkYourselfO method were
implemented. what test code could I write that would prove to me
the method is working correctly?"

'ased Ott this prepcode:

METHOD String checkYourselffString userCuess)

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

/I COMPARf the user guessto 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 it was not a kill, so RETURN"Hif'

END IF

ELSE the user guess did not match, so RETURN "Miss"

END IF

END REPEAT

END METHOD
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Here1s what we should test:

1. Instantiate a SlmpleDotCom object.

2, Assign It a location (an array of 3 ints, like
{2,3.4}).

3. Create a SlJing to represent a user guess
('2", '0', etc.).

4. Invoke the checkYourselfO method pass-
ing il the fake user guess.

5. Print out the result to see If It's correct
("passed" or "failed").



•
writing a program

~relare,..{l? "DiiJjjo ~uestl9ns

fest code for the SIIMpiePotCoIM class

}

~r.~~,!::~~" of p••es w' Implemem the S1mpleDoteom class,
and then later we return to the test class. Looking at our test code
above, what else shou Id be added 7What are we not testi ng in this
code, that we should be testing for? Write your ideas (or lines of
code) below:

public class SimpleDotComTestDrive ( ....sta"ba-tl. a

\~....y\e'Da\:.e,o...
public static void main (S trinq [ ] arqs) ( do~et,t.

SimpleDotcom dot = new SimpleDotCom (); t::"
0'1 ~oY

.".a't.-e 0" "'~t. il:l -\:.be Got.
&e \ot.WOl' vb~e ,,,b

------ t.o"'" C, ~'1o\t 1)·
int [] locations = {2 I 3 I 4}; V O'>t. J a Y°sJ.\

dot.setLocationCells(locations); .
~ ''' ...oIce tJ.. •.....L.--.. ,.,tih e ~tn-

od 0,. the dot. to ....

"",Itt 0 ~ake
String userGuess = "2 H

; ~
~tv"~~

String result = dot.checkYourself(userGuess);

~i""'ok 1:~Strinq testResult = "failed" j _...1., e e thetJcYoursel.fO
m.ev\od on ille dot to...
objttt, a"d Pdss if. ill

if (result. equals ("hi t") ) ( .f<ilr:e ~LAe.11. e

)

System.out.println(teStResult);~

f"'in1: 0Ii01: the wf. reslOl
(p-aued at" .f<iiledJl) t}

Q..:Maybe I'm missing some­
here, but how exactly do

run a test on something
..doesn't yet existI1

: You don't. We never said
start by running the test;
start by writingthe test. At
. e you write the test code,
won't have anything to run

,against. so you probably won't
Ie to compile It until you

e 'st ub' code that can com­
but that will always cause
est to fail (like, return null.)

:Then I stili don't see the
••..,rt.Why not walt until the

Iswritten, and then whip
the test code?

: The act of th Inkl n9 th roug h
writing) the test code helps

. ...bri"tv your thoughts about what
method Itself needs to do.

soon as your implementation
e is done, you already have
code Just waiting to validate

Besides,you know If you don't
't now, YOU'll never do It.

e's always something more
esting to do.

ally, write a little test code,
write only the Implementa­
code you need in order to
that test. Then write a little

e test code and write only
new implementation code

ed to pass that new test. At
test lteratlon, you TUn all

preViously-written tests, so
you always prove that your
t code additions don't break
iously-tested code.
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SimpleDotCom class

The checkYourselfO tttethod
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 how.

In the back of your mind, be thinking about parts of this code you might want
(or need) to improve. The numbers (18 are for things (syntax and language
features) you haven't seen yet. They're explained on the opposite page.

GET the user
guess

CONVERT
the user guess to
an int

REPEAT with
each ceil in the int
array

IF the user guess
matches

INCREMENT
the nUI1"lber of
hits

/ / FIND OUT if
it.was the last ee l!

IF number of hits
is 3.

RETURN "kili"
as the result

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

ELSE

RETURN
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public String checkYourself(String stringGuess) {

I) to"veri th &t '
int guess = Integer.parselnt(stringGuess); L- L • 1- e r'''9

,--- w al'l I I'I~

String result = "miss"; ( - ....a:e a variable to hold the reslAlt we'll
re~lAr" Plat I I . ". . ""ss i" as the detalAlt
('.e. we clsslA....e a ......iss")

•for (int cell : locationCells) {

~ 9d; QlAt o.f th I
to te t e <><>p, no "eed

! I end i f s the other tells

} II end f or

if (numOfHits == locationcells.length) (

result = "kill";

/ ! end if

System.out .println(result);~ display the reslAlt.for the lASer

return result; ("Miss", lAl'lless it was tha"ged to "I-hi;" or "Kill")

t"-. retlAr" the reslAlt bade to
} I I end me thod the talli"9 ....ethod



e things we haven't seen before
on this page. Stop worryingl The
of the details are at the end of
chapter. This isjust enough to let
keep going.

Converting a
String to an Int

writing a program

The post-increment
operator

break statement

(
n~ ++ ... taY\1 add I to
'WhaWtr'S th&e (il'l~
'Wc*d.s, int __e",ent by ,).

numOfHits++
roIArllOtl·hh++ i.s the sa...t (il'l
this ~) as sayi,,~ "......O.f»its ::.
""",o.f~hh +" e~rt sli9hUt
...~~ tHitient

break;
~et.s y~ out o-f alOOf· l......ediduly. Ri~ht htl'"t.

No ihl'"atiol'l, no boolul'I ust, iwt o.d out "ow!
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SlmpleDotCom class

prep code

:therelare~~ "DUmb ~uesti9115

Q..:What happens In
Integer.pa rselnt(l If the thing you
pau Isn't a number? And does It
recognize spelled-out numbers,
/Ike Jlthree"?

A: Intege r.parselntO wo rks only
on Strings that represent the ascii
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 wi II blow
up at runtime. (By blow up, we
actually mean throw an exception,
but we don't talk about exceptions
until the Exceptions chapter. So for
now, blow up is close enough.)

public class S~leDotComTestDrive {

publiC s t a t i c void main (S~ringl] args) {

SimpleDotCom dot ~ new SimpleDotCom{};

intI] locations ~ (2,3,4);

dot , setLocationCells (locations) ;

String userGuess ~ "2-;

String result ~ dot .checkYourself(userGuess);

public class SimpleDotCom

intI) locationCells ;
int numOfHits ~ 0 ;

pUblic void setLocationCells(intl] locs) (
locationCells = locs;

pUblic String checkYourself(String stringGuess)
int guess ~ Integer.parselnt{stringGuess);
String result - "miss";
for (int cell : IocationCells)

if (guess ~~ cell) (
result = " hi t - ;
numOfHits++;
break;

Q..:ln the beginning ofthe
book, there was an exam pie of a
for loop that was really different
from this one-are there two
different styles of for loops?

A:YeSl From the first version of
Javathere has been a sIngle kind
of (or loop (explained later In this
chapter) that looks like this :

for (Int i = 0:/ < 10;1++) {

/ / do someth ing 10 times

You can use this format for any
kind of loop you need.But...
beginnIng with Java 5.0 (Tiger),
you can also use the enhancedfor
loop (that's the official description)
when your loop needs to iterate
over the elements In an array (or
anotherkind of collection, asyou'll
see In the next chapter). You can
always use the plain old for loop
to iterate over an array, but the
enhancedfor loop makes it easier.

106 chapter 5

)

I I out o f t he l oop

if (numOfHits ==
locationCells.length)
result ~ "kill-;

)

System.out.println{result};
return result;

) II close metho '
I I c l o 'e c Ia s

There's a little bug lurking here. It complies end
runs. but sometimes ... don't WOffY aboulll for now,
but we will have to face it II little later,

What should we see
when we run this code?
The test code makes a
SimpleDotCom object
and gives it a locat ion at
2,3,4 .Then it sends a fake
user guess of "2" Into the
checkYouselfO method.
If the code is working
correctly, we should see the
result print out:

Java SlmpleDotComTestDr l ve

lat



We built the test class,and the SimpleDotCom class.But we still haven't
made the actua I game. Given the code on the oppos Ite 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 tum the page until you do this exerdsel

You should have somewhere between 12 and 18 lines (including the ones we wrote,
but not including lines that have only a curly brace).

METHOD publicstatic voidmain (String0 OI'J:S)

DECLARE an int variable to hold the number of user guesses. named numOfGuesses

COMPUTE a randomnumberbetween0 and "I that will be the starting location cell position

WHILE the dot com IS ~i ll ahve :

GET user input (rom the command line

writing a program

The SlmpleDotComGame
needs to do this:

1. Make the single
SimpleDotCom Object.

2. Make a location for it (three
consecutive cells on a single
row of seven virtual cells).

3. Ask the user for a guess.

4. Check the guess.

5. Repeat until the dot com is
dead .

6. Tell the user how many
guesses it took..
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SlmpleOotCom class

Prepcode for the ShMpleUo'fCottttatMe class
Everythfng happetts Itt Ittal..n
There are some things you'll have to take on faith. For example. we have one
line of prepcode that says, wCET 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 00. And that means you get to ask some otherc1ass/object
to do something for you, without worrying about how it does it. When you write
prepcode, you should assume that somehoto you'll be able to do whatever you
need to do, so you can put all your brainpower into working out the logic.

publicstadc voJd main (String D args)

DECLARE an int variable to hold the number of user guesses. named numO(t;uesses. set it to O.

MAKE a new SimpleDotCom instance

COMPUTE a random number between 0 and '\ that will be the starting location cell position

MAKE an int array with 3 ints using the randomly-generated number, that number incremented by I.
and that number incre mented by 2 (example: 3.4,5)

INVOKE the retLocOlionCeI!sO method on the SimpleDotCom instance

DECLARE a boolean variable representing the state of the game. named isAhve. SET it to true

nl~ogn.itivettl
Don't work one part of the brain for100 long astretch atone time.
Working Just the leftside of the brain formore than 30minules
is like working lustyour leftarm for 30 minutes, Give each side
of your brain a break byswilchlng sides atregular intervals. .

When you shift toone side. the other side gels 10 rest and
recover. Left-brain actJvlties Include things like step-by-step
sequences, logical prob\em-solving, and analysis. while the
right-brain kicks in formetaphors, creative problem-solving,
pattern-matching, and Visualizing.

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

GET user input {rom the command line

// CHECK the user guess

INVOKE the checkYourse/fO method on the SlmpleDotCom instance

INCREMENT numO(t;uesses variable

II CHECK (or dot com death

IF result is"kill"

SET isAlwe to false (which means we WOT'l'! enter the loop again)

PRINT the T'lumberof user guesses

END IF

END WHILE

END METHOD
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•

--

• Your Java program should start with a high·
level design.

• Typically you'll write three things when you
create anew class:

prepcode

testcode

real(Java) code

• Prepcode should describe what todo, not how
todoit. Implementation comes later.

• Use the prepcode tohelp design the test
code.

• Write test code before you implement the
methods.

How many
hits did you get

last month?

writing a program

• Choose forloops over while loops when you
know how many times you want torepeat the
loop code.

• Use the pre/post increment operator toadd 1
to a variable (x++;)

• Use the pre/post decrement tosubtract 1 from
a variable (x-;)

• Use Integer .parseInt() toget the int
value ofaString.

Integer . parseIn t () works only if the
String represents a digit ("0":1',"2", etc.)

• Use break 10 leave a loop early (i.e. even if
the boolean test condition is still true).
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SimpleDotComGame class

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 stuffwe
want to point out. They're explained on the opposite page. Oh, ifyou '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 maini] on t~is class? We didn't bother.

boolean isAli va '" true;

public static void main(String[] arqs) (

GameBelper helper '" new GameBelper (); e-r: this is a 1ft/.'Ial t1ass \role wv~ thdt has
t.he ...dhod +OY ~d±i,,~ ~ il'lf l<t.. +OY
l\O'<II, l""Wl'IG it's part. ~ Java

SimpleDotCom t:.heDotCom '" new SimpleDotcomO ; ~ .....lce the dot tOO>l objet+'•int randomNum = (int) (Mat:.h.random() ... 5) ;b--lft<1lce a ril,wf"", l'I"",beY.toy the .first
tell, and lUe it to ~ke the leU

~ lotdtiOt\.! array

let(] locations • (randamNum, randOlllNum+l, rand0lllNUm+2);

thaDotCom. IIstLocationCells (locations) ; . L1.. dot tQtI\ ih lotdtiOtlS (th, C1Yril'1)
~ ~,ve v>e

MAKE an int ar ray
WIth the 3 cell loca­
lions, and

DECLARE 3 var i­
able to hold user
guess count . set it
to 0

COMPUTE ,\
rando m numbe r
be tween 0 and .\

MAKE a Simplefzot ­
Com objec t

WHILE the dot
com 1\ still alive

DECLARE a boo l­
eat" sAlive

GET user' input

INVOKE seu.oca­
[lonCells on the dot
corn ob ject

II CHE.CK It

INVOKE checkro­
ursell() on dot com

IN C R EM EN T
nurnO fGuesses

IF re ult is"kill"

SET gameA live to
false

PRINT the number
of user guesses II c l o s e if

-
II c lose while

II close main
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writing a program

jf...ro things that need a bit more
,:xplain ing. are on this page, This is
. t a quick look to keep you going;

re details on the GameHelper
are at the end of this chapter.

Make a random
number

(Math.random() '" 5)

t t
Atlau that tOfllts A...rthoci ok the
wit.h Java. Mat.h daS$.

i

Getting user input
using the GameHelper
class

An 'l"rl,arU wt "'<id.t tdrlieY,

ok a t1ass that we bl/.ilt to
hell' wit}, tnt ~...e. It's ~lItd
qaft't~tlfeY a"d 'feN haVbl t
set" it yd ('fov wilD.

~
String guess = helper.getUserInput("enter a number");

l'
A...ethod o..f the ~a...t!'+e'ft"r tlau
~t asks the w.ser ~ot' toow.",a"d­
li"e i"f\lt, \'"ealb it in .»u.- -the
1ISe'r hits R~Tl).RN, ahli ~'Ives batk
the ytsl/.I-c clS a Sh-i,,~.
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GameHelper class (Ready-bake)

One last class: G-attteHelper

import java.io.* ;

public class GameBelper

public String getOserlnput(String prompt)

String inputLine = null;

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

try {

Bu£feredReader is = new BufferedReader (

new InputStre~ader(SY8tem.in);

inputLine = is.readLine();

if (inputLine. length () == 0) return null;

} catch (IOException e) (

System.out.println("IOException: " + e);

We made the dot CQtn class.

We made the game class.

All that's left is the helper class- the one with the
getUserInputO method . The code to get command­
line input is more than we want to explain right now.
It opens up way too many topics best left for later.
(Later, as in chapter 14.)

Just copy* the code below and compile it into
a class named GameHelper. Drop all three
classes (SimpleDotCom, SimpleDotComGame,
GameHelper) into the same directory. and make it
your working directory.

"Ready-IMke
Whenever you see the Bellde logo, you're see­
ing code that you have to type as-is and take on faith .
Trust it, You'Illeam how that code works later.

return inputLine;

)

"We know how much you enjoy typing . bul for thoee rare
moments When you'd mlher do some\hlng else , we'vil madII
11111 Ready-bake Code avallable on wlckedlyamart.com.
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lefs play

Here's what happens when we
run it and enter the numbers
1,2,3,4,5,6. Leckin' good.

Acoltlplete gatMll lltteractlolt
(your mileage may vary)

%j a v a SimpleDotComGame

enter a number 1

miss

enter a number 2

miss

enter a number 3

miss

enter a number 4

hit

enter a number 5

hit

enter a number 6

kill

You took 6 guesses

writing a program

What's this? Abug?
Gaspl

Here's what happens when we
enter 1.1,1.

Adlfferettf gaIMe h,teractlotl
(ylkes)

%j ava SimpleDotComGame

enter a number 1

hit

enter a number 1

hit

enter a number 1

kill

'lou took 3 guesses

It's a cliff-hangerl
Will we find the bug?
Willwe flxthe bug?

Staytuned r the next chapter,where we answer
these quest! ns and more...

And In the meantime,see If you can come up with
Ideasfor what went wrongand howto fix It.
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for loops

More about for loops
We've covered all the game code for thischapter (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'U start with the details of for loops, and if you're
a Ct+ programmer, you can just skim these last few pages ...

legular bto"-e.,ha"ced] for loops

What It means In plain English: ~Repeat 100 times ."

How the complier sees It:

• create a variable I and set It to O.

-;. repeat while II siess tha n 100.

• at the end of each loop IteratIon, add 1 to I

Part One: Initialization

Usethis part to declare and Initialize a variable 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'll get to that later In the book.

Part Two: boolean test

This Is where the conditional test goes. Whatever 's In there, It must resolve to a
boolean value (you know, tru« or flllu) .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 happen with each trip through
the loop. Keep In mind that this stoff happens at the end of each loop.
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writing a program

enter loop
body

int z c x++;

I-I

int x '" 0;

X = X

produces: )( Is I, z Is 1

But putting the ++ after the x give you a different resuIt:

Pre and Post Increment/Decrement Operator
++

The shortcut for adding or subtracting 1 from a variable.

X++;
Is the same as:

X = X + 1;
They both mean the same thing in this context:

"add 1 to the current value of x" or ·'ncrement x by 1·

And:

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:'!irst, 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 z = ++x;

X--;
Is the same as:

output:

print the value
of;

int i = 0; i < 8; i++)

tem.out.println(i);

Increment
(the iteration
expression)

sthrough a loop ~

. . 0 ~ 'lJe helv.. 1 d I
11:lt 1. = ; "lII,<---~, jllitia/i~ ih et. ire dl'ld

while (i < 8) e lOlAl'\k

System.out.println(i);

i++; ~ , J..;t have to illl
Ule lOlA;,k I'"e"'e,.,f

p has only the boolean test; It doesn't have
I_!I!!I~-in in it ializat ion or Iteration expression. A while

good when you don't know how many times to
just want to keep going while some condl­

ue. But If you know how many tl mes to loop
• e length of an array,7 times, etc.), a for loop Is

t , Here's the loop above rewritten using while:

produces: )( Is I, but z Is 01 z gets the value of x and then x is
Incremented.
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..
enhanced for

The etthattced for loop
Beginning with Java 5.0 (Tiger), theJava language has a second kind ofJor loop
called the enhancedjM, that makes it easier to iterate over all the elements in an
array or other kinds of collections (you'll learn about othercollections 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
for loop, it wasworth adding it to the language. We'll revisit the enhancedfor lMp in
the next chapter, when we talk about collections that aren't arrays.

What It means In plain English: "For each element in nameArray, assign the
element to the 'narne'varlable, and run the body of the loop."

How the complier sees It:

... Create a String varIable called name and set It to null.

... Assign the first value In nameArray to name.

... Run the body of the loop (the code block bounded by curly braces).

... Assign the next value In nameArray to name.

... Repeat while there are stili elements In the array.

Part One: Iteration 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 will hold a different element from the collection. The
type of this variable must be compatible with the elements in the arrayl For example,
you can't declare an lnt Iteration variable to use with a StrlngU array.

Part Two: the actual collection

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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writJng a program

but you might
lose something

long ~ short
can be cast to

Inchapter 3 we talked about the sizes of the various primitives. and how you
can'tshove a bIg thIng dlrecUy Intoa small thing:

10n9 Y = 42;

int x = y; II won't compile

A long Is bigger than an intandthecomplier can't besure where that long has
been. It might have been outdrinking with theother longs, andtaking on really
bigvalues. To force the complier toJam the value of a bigger primitive variable
intoa smaller one, you can usethe casl operator. II looks likethis:

long y == 42; II so far so good

int x = (int) y; II x = 42 oool!

Puttlng In the~ tells the complier to take the value of y,chop It down to iot
size, and sat )( equal towhatever Is left. If thevalue of y was bigger then the
maximum value of x, then what's leftwillbe a weird (butcalculable') number:

long y == 40002;

II 40002 exceeds the 16-bit limdt of a short

Casthtg
prhttftives

float f .. 3.14£;

int x == (int) f; II x will equal 3

And don't even think about casting anything \0 a boolean or vice versa-just
walk away.

'It involves sign blls, bInary, 'two's complement' and other geekery, allof which
arediscussed ai/he beginning of appendix B.

short x c (short) y; II x now equ~s -25534!

Stili,Ihe point is that thecomplier letsyou doIt. And let's sayyou have a noal­
Ing point number, andyou justwant to getat the whole number (in/) partof it

So to get around the whole apples and
oranges thing, we have to make the String
'2"into the int 2. Built Into the Java class
brary is a class called Integer (that's right

a Integer class, not the int primitive),
and one of its Jobs is to take Strings that
represen:numbers and convert them Into
actual numbers.

takes d ~b-i,,~

t
teger.parseInt ("3")

I

oper a t o r == cannot be applied to
int,java .lang .String

if (x == nurn) { }

,.,

d ...etJ,od in the I"u~et"
das.s that knows how io
"pa~J) a Sb-in~ i"io the
il'.t: it l"epl"C!seni.s.

. (x = num) II horrible explosionl

rying to compile that makes the complier
laugh and mock you:

converting a String to an int

. tx" 2;

iDe quess =Int8qer .parseInt(strinqGuess);

The user types his guess at the command­
line, when the game prompts hi m.That
guess comes In as a String (M2;"0~etc.) ,
and the game passes that String into the
checkYourselfO method.

But the cell locations are simply lnts In an
array,and you can't compare an Int to a
String.

For example, this won't work:
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exercise: Be the JVM

BEtheJVM
The Java file on this page
represents a complete source
rue. Your job is to play JVM
and detel"llline what would be

the outpltt when the
program runs?

class Output {

pUblic static void main(String [J args) {

Output 0 = new Output();

o.go() ; -or-
}

void go() {

int y = 7;

for(int x = I: x < 8: x++) {

y++;

if (x > 4) {

System.out.print(++y + • -):

if (y > 14) {

Systern.out.println( U x = u + x);

break;

}

}

}

}
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writing a program

Code Magnets
Aworking Java program Isall 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 fell on the
floor and they were too small to pick up, so feel free to add as many of
those as you need!

1) {

System.out.println(x + ~ M + y):

for(int Y 4; Y > 2; y--) {

for(int :l( 0; x < 4; x++) (

you are here ~ 119



puzzle: JavaCross

JavaOr~ss

Howdoesa crossword puzzle
help you leam Java? Well,all
of the wordsareJava related.
Inaddition,the cluesprovide
metaphors,puns.and the like.
Thesemental twists and turns
bum alternateroutesto Java
knowledge,right into your
bralnl

Across
1. Fancy computer word
for build

4. Multi-part loop

6. Test first

7.32 bits

10. Method'sanswer

, 1. Prepcode-esque

13. Change

15.The bigtoolkit

17. Anarrayunit

, 8. Instance or 10C41

20. Automatic toolkit

22. Looks likea primltfve.
buL

25. Un-castable

26. Math method

28. Convertermethod

29. Leave early

Down

2. Incrementtype

3. Classs workhorse

5. Pre Is a type of__

6. For's Iteration __

7. Establish firstvalue

8. Whileor For

9. Updatean Instance variable

12 Towards blastoff

14. A cycle

16.Talkativepackage

19. Method messenger
(abbrev)

21. Asif

23. Addafter

24. PI house

26. Compileit and__

27. ++quantity



writing a program

A short Javaprogram is listed below. One block of the program
is missing. Your challenge Is to 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 will be used,and some
of the lines of output might be used more than once. Draw lines
connecting the candidate blocks of code with their matching
command-line output.

class MixForS (
public static void main (String [) args)

int x = 0;
int y = 30;
for (int outer = 0; outer < 3i outer++) (

for(int inner = 4; inner> li inner--) {

y = y - 2;
if (x == 6)

break;

x = x + 3;
}

y = y - 2;
}

System.out.println(x + " " + y};

+ O~

Candidates: Possible output:

X + 3~ 45 6 ~-\:t.'"' tat"
t.a~i6at.t 'fI~

x + 6~ 6 Qt\t~t.ht
yo"\b\t ~~h

x + 2~ 6

10

6
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exercise solutions

Be the JVM:
class Output {

public static void main(String [ ) args) {

Output 0 = new Output();

o.go() ;

}

void go{ ) {

int y = 7;

for(int x =: i . x < B' x++) {I I

y++;

if (x > 4) {

System.out.print(++y + • h);

}

if (y > 14) {

system.out.println(U x = h + x);

break;

}

}

} Did you remember to factor In the

break statement? How did that

affect the output?
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Code Magnets:

class HultiFor {

public static void main(String [] args) {

for(int x 0; x < 4; X++) {

for(int y = 4; Y > 2; y--) {

system.out.println(x + U U .;. y);

}

if (x =:= 1) { What would happen
x++ ; If this code block came

before the 'y' for loop?
}

}



writing a program

Candidates:

x • x + 3;

x • x + 6;

x • x + 2;

x++;

x--;

x - x + 0,

Possible output
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