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Listing 1: code/In.java

1 import java . i o . ∗ ;
import java . u t i l . L inkedLis t ;

/∗∗ Simple input from the keyboard or from a f i l e .
5 <p>This c l a s s a l l ow s read ing format ted data e i t h e r from the keyboard

or from a f i l e . I t i s in tended to be used in an in t r oduc t o r y
programming course when c l a s s e s , packages and exc ep t i on s are unknown
at the beg inn ing . To use i t , s imply copy In . c l a s s i n t o the
source f i l e d i r e c t o r y . </p>

10
<p>Al l input comes from the curren t inpu t f i l e , which i s i n i t i a l l y
the keyboard . Opening a f i l e wi th open () makes i t the new current
input f i l e . C los ing a f i l e wi th c l o s e ( ) sw i t ch e s back to the prev ious
input f i l e .</p>

15
<p>When read ing from the keyboard , read ing b l o c k s u n t i l the user has entered
a sequence o f cha rac t e r s terminated by the re turn key . A l l methods read
from t h i s input b u f f e r ( i n c l u d i n g the te rmina t ing '\ r ' and '\n ') u n t i l the
b u f f e r i s f u l l y consumed . When a method t r i e s to read beyond the end

20 o f the bu f f e r , i t b l o c k s again wa i t ing f o r the next b u f f e r .</p>

<p>End o f f i l e d e t e c t i on : When read ing from the keyboard , eo f can be
s i g na l e d as c t r l−Z at the beg inn ing o f a new l i n e . When read ing from a f i l e ,
eo f occurs when an attempt i s made to read beyond the end o f the f i l e .

25 In e i t h e r case In . done () re turns f a l s e i f the r eque s t ed data cou ld not
be read because o f eo f . </p>
∗/
public class In {

30 /∗∗ End o f f i l e i n d i c a t o r re turned by read () or peek ( ) when no more
charac t e r s can be read .
∗/
public stat ic f ina l char eo f = '\uffff' ;

35 private stat ic f ina l int empty = '\ufffe' ;

private stat ic f ina l char eofChar = '\u0005' ; // c t r l E
private stat ic InputStream in ;
private stat ic LinkedLis t inputStack , bu f f e rS tack ;

40 private stat ic boolean done ; // t rue i f r ecen t opera t ion was s u c c e s s f u l
private stat ic char buf ; // l a s t read charac t e r
private stat ic char [ ] LS ; // l i n e separa tor ( e o l )

private stat ic char charAfterWhiteSpace ( ) {
45 char c ;

do c = read ( ) ; while ( done && c <= ' ' ) ;
return c ;

}

50 private stat ic St r ing r eadDig i t s ( ) {
S t r i ngBu f f e r b = new St r i ngBu f f e r ( ) ;
char c = charAfterWhiteSpace ( ) ;
i f ( done && c == '-' ) {
b . append ( c ) ;

55 c = read ( ) ;
}
while ( done && Character . i sD i g i t ( c ) ) {

b . append ( c ) ;
c = read ( ) ;

60 }
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buf = c ;
return b . t oS t r i ng ( ) ;

}

65 private stat ic St r ing r eadF loa tD ig i t s ( ) {
S t r i ngBu f f e r b = new St r i ngBu f f e r ( ) ;
char c = charAfterWhiteSpace ( ) ;
i f ( done && ( c == '+' | | c == '-' ) ) {
b . append ( c ) ;

70 c = read ( ) ;
}
while ( done && Character . i sD i g i t ( c ) ) {

b . append ( c ) ;
c = read ( ) ;

75 }
i f ( done && ( c == '.' ) ) {
b . append ( c ) ;
c = read ( ) ;
while ( done && Character . i sD i g i t ( c ) ) {

80 b . append ( c ) ;
c = read ( ) ;

}
}
i f ( done && ( c == 'e' | | c == 'E' ) ) {

85 b . append ( c ) ;
c = read ( ) ;
i f ( done && ( c == '+' | | c == '-' ) ) {
b . append ( c ) ;
c = read ( ) ;

90 }
while ( done && Character . i sD i g i t ( c ) ) {

b . append ( c ) ;
c = read ( ) ;

}
95 }

buf = c ;
return b . t oS t r i ng ( ) ;

}

100
/∗∗ Read a raw charac t e r ( by t e ) .
I f an at tempt i s made to read beyond the end o f the f i l e ,
eo f i s re turned and done () y i e l d s f a l s e . Otherwise the read by t e
i s in the range 0 . . 2 5 5 .

105 ∗/
public stat ic char read ( ) {

char c ;
i f ( buf != empty ) {

c = buf ;
110 i f ( buf != eo f ) buf = empty ;

} else {
try {

c = (char ) in . read ( ) ;
} catch ( IOException e ) {

115 done = fa l se ;
c = eo f ; buf = eo f ;

}
}
i f ( c == eofChar && inputStack . s i z e ( ) == 0) { c = eo f ; buf = eo f ; }

120 done = c != eo f ;
return c ;

}
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/∗∗ Current a v a i l a b l e raw charac t e r s .
125 In case o f an error 0 i s re turned and done () y i e l d s f a l s e .

∗/
public stat ic int av a i l a b l e ( ) {

int av a i l ;

130 try {
av a i l = in . a v a i l a b l e ( ) ;

} catch ( IOException exc ) {
a v a i l = 0 ;
done = fa l se ;

135 }

return av a i l ;
}

140 /∗∗ Read a character , but s k i p whi te spaces ( by t e ) .
I f an at tempt i s made to read beyond the end o f the f i l e ,
eo f i s re turned and done () y i e l d s f a l s e . Otherwise the read by t e
i s in the range 0 . . 2 5 5 .
∗/

145 public stat ic char readChar ( ) {
return charAfterWhiteSpace ( ) ;

}

/∗∗ Read a boo lean va lue .
150 This method s k i p s whi te space and t r i e s to read an i d e n t i f i e r . I f i t s va lue

i s " t rue " the method re turns t rue o the rw i s e f a l s e . I f the i d e n t i f i e r i s n e i t h e r
" t rue " nor " f a l s e " done () y i e l d s f a l s e .
∗/
public stat ic boolean readBoolean ( ) {

155 St r ing s = r e a d I d e n t i f i e r ( ) ;
done = true ;
i f ( s . equa l s ("true" ) ) return true ;
else { done = s . equa l s ("false" ) ; return fa l se ; }

}
160

/∗∗ Read an i d e n t i f i e r .
This method s k i p s whi te space and t r i e s to read an i d e n t i f i e r s t a r t i n g
wi th a l e t t e r and cont inu ing wi th l e t t e r s or d i g i t s . I f a token o f t h i s
s t r u c t u r e cou ld be read , i t i s re turned o the rw i s e the empty s t r i n g i s

165 re turned and done () y i e l d s f a l s e .
∗/
public stat ic St r ing r e a d I d e n t i f i e r ( ) {

S t r i ngBu f f e r b = new St r i ngBu f f e r ( ) ;
char c = charAfterWhiteSpace ( ) ;

170 i f ( done && Character . i s L e t t e r ( c ) ) {
b . append ( c ) ;
c = read ( ) ;
while ( done && ( Character . i s L e t t e r ( c ) | | Character . i sD i g i t ( c ) ) ) {

b . append ( c ) ;
175 c = read ( ) ;

}
}
buf = c ;
done = b . l ength ( ) > 0 ;

180 return b . t oS t r i ng ( ) ;
}

/∗∗ Read a word .
This method s k i p s whi te space and t r i e s to read a word c on s i s t i n g o f
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185 a l l c ha rac t e r s up to the next whi te space or to the end o f the f i l e .
I f a token o f t h i s s t r u c t u r e cou ld be read , i t i s re turned o the rw i s e
an empty s t r i n g i s re turned and done () y i e l d s f a l s e .
∗/
public stat ic St r ing readWord ( ) {

190 S t r i ngBu f f e r b = new St r i ngBu f f e r ( ) ;
char c = charAfterWhiteSpace ( ) ;
while ( done && c > ' ' ) {

b . append ( c ) ;
c = read ( ) ;

195 }
buf = c ;
done = b . l ength ( ) > 0 ;
return b . t oS t r i ng ( ) ;

}
200

/∗∗ Read a l i n e o f t e x t .
This method reads the r e s t o f the curren t l i n e ( i n c l u d i n g eo l ) and
re turns i t ( e x c l ud ing eo l ) . A l i n e may be empty .
∗/

205 public stat ic St r ing readLine ( ) {
S t r i ngBu f f e r b = new St r i ngBu f f e r ( ) ;
char c = read ( ) ;
while ( done && c != LS [ 0 ] ) {

b . append ( c ) ;
210 c = read ( ) ;

}

int i = 0 ;
while ( c == LS [ i ] ) {

215 ++i ;
i f ( i >= LS . l ength ) { break ; }
c = read ( ) ;

}

220 i f ( i < LS . l ength ) {
buf = c ;

} else {
buf = empty ;

}
225 i f (b . l ength ( ) > 0) done = true ;

return b . t oS t r i ng ( ) ;
}

/∗∗ Read the whole f i l e .
230 This method reads from the curren t p o s i t i o n to the end o f the

f i l e and re tu rns i t s t e x t in a s i n g l e l a r g e s t r i n g . done () y i e l d s
a lways t rue .
∗/
public stat ic St r ing r eadF i l e ( ) {

235 S t r i ngBu f f e r b = new St r i ngBu f f e r ( ) ;
char c = charAfterWhiteSpace ( ) ;
while ( done ) {

b . append ( c ) ;
c = read ( ) ;

240 }
buf = eo f ;
done = true ;
return b . t oS t r i ng ( ) ;

}
245

/∗∗ Read a quote−de l im i t e d s t r i n g .
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This method s k i p s whi te space and t r i e s to read a s t r i n g in the form " . . . " .
I t can be used to read p i e c e s o f t e x t t h a t conta in whi te space .
∗/

250 public stat ic St r ing readSt r ing ( ) {
S t r i ngBu f f e r b = new St r i ngBu f f e r ( ) ;
char c = charAfterWhiteSpace ( ) ;
i f ( done && c == '"' ) {

c = read ( ) ;
255 while ( done && c != '"' ) {

b . append ( c ) ;
c = read ( ) ;

}
i f ( c == '"' ) { c = read ( ) ; done = true ; } else done = fa l se ;

260 } else done = fa l se ;
buf = c ;
return b . t oS t r i ng ( ) ;

}

265 /∗∗ Read an i n t e g e r .
This method s k i p s whi te space and t r i e s to read an i n t e g e r . I f the
t e x t does not conta in an i n t e g e r or i f the number i s too big , the
va lue 0 i s re turned and the subsequent c a l l o f done () y i e l d s f a l s e .
An i n t e g e r i s a sequence o f d i g i t s , p o s s i b l y preceded by '− '.

270 ∗/
public stat ic int r eadInt ( ) {

St r ing s = readDig i t s ( ) ;
try {

done = true ;
275 return I n t eg e r . pa r s e In t ( s ) ;

} catch ( Exception e ) {
done = fa l se ; return 0 ;

}
}

280
/∗∗ Read a long i n t e g e r .
This method s k i p s whi te space and t r i e s to read a long i n t e g e r . I f the
t e x t does not conta in a number or i f the number i s too big , the
va lue 0 i s re turned and the subsequent c a l l o f done () y i e l d s f a l s e .

285 A long i n t e g e r i s a sequence o f d i g i t s , p o s s i b l y preceded by '− '.
∗/
public stat ic long readLong ( ) {

St r ing s = readDig i t s ( ) ;
try {

290 done = true ;
return Long . parseLong ( s ) ;

} catch ( Exception e ) {
done = fa l se ; return 0 ;

}
295 }

/∗∗ Read a f l o a t va lue .
This method s k i p s whi te space and t r i e s to read a f l o a t va lue . I f the
t e x t does not conta in a f l o a t va lue or i f the number i s not we l l−formed ,

300 the va lue 0 f i s re turned and the subsequent c a l l o f done () y i e l d s f a l s e .
An f l o a t va lue i s as s p e c i f i e d in the Java language d e s c r i p t i o n . I t may
be preceded by a '+ ' or a '− '.
∗/
public stat ic f loat readFloat ( ) {

305 St r ing s = readF loa tD ig i t s ( ) ;
try {

done = true ;
return Float . par seF loat ( s ) ;

7
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} catch ( Exception e ) {
310 done = fa l se ; return 0 f ;

}
}

/∗∗ Read a doub le va lue .
315 This method s k i p s whi te space and t r i e s to read a doub le va lue . I f the

t e x t does not conta in a doub le va lue or i f the number i s not we l l−formed ,
the va lue 0.0 i s re turned and the subsequent c a l l o f done () y i e l d s f a l s e .
An doub le va lue i s as s p e c i f i e d in the Java language d e s c r i p t i o n . I t may
be preceded by a '+ ' or a '− '.

320 ∗/
public stat ic double readDouble ( ) {

St r ing s = readF loa tD ig i t s ( ) ;
try {

done = true ;
325 return Double . parseDouble ( s ) ;

} catch ( Exception e ) {
done = fa l se ; return 0 . 0 ;

}
}

330
/∗∗ Peek at the next charac t e r .
This method s k i p s whi te space and re turns the next charac t e r wi thout removing
i t from the input stream . I t can be used to f i nd out , what token comes next
in the input stream .

335 ∗/
public stat ic char peek ( ) {

char c = charAfterWhiteSpace ( ) ;
buf = c ;
return c ;

340 }

/∗∗ Open a t e x t f i l e f o r read ing
The t e x t f i l e wi th the name fn i s opened as the new curren t input
f i l e . When i t i s c l o s ed again , the prev ious input f i l e i s r e s t o r ed .

345 ∗/
public stat ic void open ( St r ing fn ) {

try {
InputStream s = new Fi leInputStream ( fn ) ;
bu f f e rS tack . add (new Character ( buf ) ) ;

350 inputStack . add ( in ) ;
in = s ;
done = true ;

} catch ( FileNotFoundException e ) {
done = fa l se ;

355 }
buf = empty ;

}

/∗∗ Close the curren t inpu t f i l e .
360 The curren t input f i l e i s c l o s ed and the prev ious input f i l e i s

r e s t o r ed . C los ing the keyboard input has no e f f e c t but causes
done () to y i e l d f a l s e .
∗/
public stat ic void c l o s e ( ) {

365 try {
i f ( inputStack . s i z e ( ) > 0) {

in . c l o s e ( ) ;
in = ( InputStream ) inputStack . removeLast ( ) ;
buf = ( ( Character ) bu f f e rS tack . removeLast ( ) ) . charValue ( ) ;

370 done = true ;

8
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} else {
done = fa l se ; buf = empty ;

}
} catch ( IOException e ) {

375 done = fa l se ; buf = empty ;
}

}

/∗∗ Check i f the prev ious opera t ion was s u c c e s s f u l .
380 This method re turns t rue i f the prev ious read opera t ion was a b l e

to read a token o f the r eque s t ed s t r u c t u r e . I t can a l s o be c a l l e d
a f t e r open () and c l o s e ( ) to check i f t h e s e opera t i ons were s u c c e s s f u l .
I f done ( ) i s c a l l e d b e f o r e any o ther opera t ion i t y i e l d s t rue .
∗/

385 public stat ic boolean done ( ) {
return done ;

}

stat ic { // i n i t i a l i z e r
390 done = true ;

in = System . in ;
buf = empty ;
inputStack = new LinkedLis t ( ) ;
bu f f e rS tack = new LinkedLis t ( ) ;

395 LS = System . getProperty ("line.separator" ) . toCharArray ( ) ;
i f (LS == null | | LS . l ength == 0) {
LS = new char [ ] { '\n' } ;

}
}

400
}

Listing 2: code/Out.java

1 import java . i o . ∗ ;

/∗∗ Simple output to the conso l e and to f i l e s .
<p>This c l a s s a l l ow s p r i n t i n g format ted data e i t h e r to the conso l e

5 or to a f i l e . I t i s in tended to be used in an in t r oduc t o r y
programming course when c l a s s e s , packages and exc ep t i on s are unknown
at the beg inn ing . To use i t , s imply copy Out . c l a s s i n t o the
curren t d i r e c t o r y . </p>
<p>Al l output goes to the current output f i l e , which i s i n i t i a l l y

10 the conso l e . Opening a f i l e wi th open () makes i t the new curren t
output f i l e . C los ing a f i l e wi th c l o s e ( ) sw i t ch e s back to the prev ious
output f i l e .</p>
∗/

15 public class Out {

private stat ic PrintStream out ;
private stat ic PrintStream [ ] s tack ;
private stat ic int sp ;

20 private stat ic boolean done ;

/∗∗ Return t rue i f the prev ious Out opera t ion was
s u c c e s s f u l , o t he rw i s e re turn f a l s e . ∗/
public stat ic boolean done ( ) {

25 return done && ! out . checkError ( ) ;
}

9
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/∗∗ Print the boo lean va lue b e i t h e r as " t rue " or " f a l s e " . ∗/
public stat ic void pr in t (boolean b) { out . p r i n t (b) ; }

30
/∗∗ Print the charac t e r va lue c . ∗/
public stat ic void pr in t (char s ) { out . p r i n t ( s ) ; }

/∗∗ Print the i n t e g e r va lue i . ∗/
35 public stat ic void pr in t ( int i ) { out . p r i n t ( i ) ; }

/∗∗ Print the long va lue l . ∗/
public stat ic void pr in t ( long l ) { out . p r i n t ( l ) ; }

40 /∗∗ Print the f l o a t va lue f . ∗/
public stat ic void pr in t ( f loat f ) { out . p r i n t ( f ) ; }

/∗∗ Print the doub le va lue d . ∗/
public stat ic void pr in t (double d) { out . p r i n t (d) ; }

45
/∗∗ Print the charac t e r array a . ∗/
public stat ic void pr in t (char [ ] a ) { out . p r i n t ( a ) ; }

/∗∗ Print the S t r ing s . ∗/
50 public stat ic void pr in t ( S t r ing s ) { out . p r i n t ( s ) ; }

/∗∗ Print the Object o as r e s u l t i n g from St r ing . va lueOf (o ) . ∗/
public stat ic void pr in t ( Object o ) { out . p r i n t ( o ) ; }

55 /∗∗ Terminate the curren t l i n e by wr i t i n g a l i n e separa tor s t r i n g .
On windows t h i s i s the charac t e r sequence '\ r ' and '\n ' ∗/
public stat ic void p r i n t l n ( ) { out . p r i n t l n ( ) ; }

/∗∗ Print the boo lean va lue b and terminate the l i n e . ∗/
60 public stat ic void p r i n t l n (boolean b) { out . p r i n t l n (b) ; }

/∗∗ Print the charac t e r va lue c and terminate the l i n e . ∗/
public stat ic void p r i n t l n (char s ) { out . p r i n t l n ( s ) ; }

65 /∗∗ Print the i n t e g e r va lue i and terminate the l i n e . ∗/
public stat ic void p r i n t l n ( int i ) { out . p r i n t l n ( i ) ; }

/∗∗ Print the long va lue l and terminate the l i n e . ∗/
public stat ic void p r i n t l n ( long l ) { out . p r i n t l n ( l ) ; }

70
/∗∗ Print the f l o a t va lue f and terminate the l i n e . ∗/
public stat ic void p r i n t l n ( f loat f ) { out . p r i n t l n ( f ) ; }

/∗∗ Print the doub le va lue d and terminate the l i n e . ∗/
75 public stat ic void p r i n t l n (double d) { out . p r i n t l n (d) ; }

/∗∗ Print the charac t e r array a and terminate the l i n e . ∗/
public stat ic void p r i n t l n (char [ ] a ) { out . p r i n t l n ( a ) ; }

80 /∗∗ Print the S t r ing s and terminate the l i n e . ∗/
public stat ic void p r i n t l n ( S t r ing s ) { out . p r i n t l n ( s ) ; }

/∗∗ Print the Object o as r e s u l t i n g from St r ing . va lueOf (o )
and terminate the l i n e . ∗/

85 public stat ic void p r i n t l n ( Object o ) { out . p r i n t l n ( o ) ; }

/∗∗ Open the f i l e wi th the name fn as the curren t output f i l e .
A l l subsequent output goes to t h i s f i l e u n t i l i t i s c l o s e d .

10
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The o ld output f i l e w i l l be r e s t o r ed when the new output f i l e i s c l o s e d . ∗/
90 public stat ic void open ( St r ing fn ) {

try {
PrintStream s = new PrintStream (new FileOutputStream ( fn ) ) ;
s tack [ sp++] = out ;
out = s ;

95 } catch ( Exception e ) {
done = fa l se ;

}
}

100 /∗∗ Close the curren t output f i l e .
The prev ious output f i l e i s r e s t o r ed and becomes the curren t output f i l e . ∗/
public stat ic void c l o s e ( ) {

out . f l u s h ( ) ;
out . c l o s e ( ) ;

105 i f ( sp > 0) out = stack [−−sp ] ;
}

stat ic { // i n i t i a l i z e r
done = true ;

110 out = System . out ;
s tack = new PrintStream [ 8 ] ;
sp = 0 ;

}

115 }
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