Jan 31 13:17 2003 Listing 8.1 Ternminal.java Page 1

©CoO~NOURAWNER

/
/
/
/

/ joi/8/term nal/Term nal.java
/ (and termnal/Terminal.java)
/

| Copyright 2003 Bill

Canpbel | and Et han Bol ker

nport java.io.*;

* %

* Terminal provides a user-friendly interface to the standard System
* input and output streans (in, out, and err).

* o<p>

* A Terminal is an object. In general, one is expected to instantiate
* just one Terminal. Although one nmight instantiate several, all wll
* share the same System streans.

* <p>

* A Terminal may either explicitly echo input, or not. Echoing input
* is useful, for exanple, when testing with I/O redirection.

* o<p>

* Inspired by Cay Horstmann's Consol e O ass.

*/

public class Terninal

{

private bool ean echo = fal se;
private static BufferedReader in =
new Buf f er edReader (new Fi | eReader (Fi | eDescriptor.in));

/1 Print a pronpt to the console w thout a newine.

private void printPronpt( String pronpt )

{
print( pronpt );
System out. flush();
}
\**
* Construct a Terminal that doesn't echo input.
*/
public Term nal ()
{
this( false );
}
\,».,»

* Construct a Terminal.

*

* @aram echo whet her or not
*/

input should be echoed.

public Term nal ( bool ean echo )

{

this.echo = echo;
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57
58
59
60
61
62
63

112

*

Read a line (terminated by a newine) fromthe Term nal.
@aram pronpt output string to pronpt for input.

@eturn the string (without the newine character),
null if eof.

E N

-~

public String readLine( String pronmpt )
{
pri nt Pronpt (pronpt);
try {
String line = in.readLine();
if (echo) {
println(line);
}

return line;

}
catch (I OException e) {
return null;

\**

* Read a line (termnated by a newine) fromthe Term nal.

*

* @eturn the string (wthout the newine character).
*/

public String readLine()
{

}

/1 Read a line fromthe Terminal. An end of file,
// indicated by a null, raises a runtinme exception.
// Used only internally.

return readLine( "" );

private String readNonNul | Li ne()
{

return readNonNul I Line( "" );

/Il Read a line fromthe Term nal.
/1 indicated by a null,
// Used only internally.

An end of file,
raises a runtime exception.

private String readNonNul |l Line( String pronpt )

{
String line = readLine( pronpt );
if (line == null ) {
throw new Runti neException( "End of File encountered." );
}

return line;
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113 [**

114 * Read a word fromthe Ternminal.

115 * |f an enpty line is entered, try again.

116 * Words are terminated by whitespace.

117 * Leadi ng whitespace is trimed; the rest of the line
118 * is disposed of.

119 *

120 * @aram pronpt output string to pronpt for input.
121 *

122 * @eturn the word read.

123 */

124

125 public String readWord( String pronpt )

126 {

127 String line = readNonNul | Li ne( pronpt );

128 if (line.length() == 0) {

129 println( "Enpty line. Please try again." );
130 return readwWord("");

131 }

132 line =line.trim);

133 for (int i =0; i <line.length(); i++) {

134 if ( Character.isWitespace( line.charAt(i) ) ) {
135 return line.substring( 0, i );

136 }

137 }

138 return line;

139 }

140

141 [**

142 * Read a word fromthe Ternminal.

143 * |f an enpty line is entered, try again.

144 * Words are terminated by whitespace.

145 * Leadi ng whitespace is trimed; the rest of the line
146 * is disposed of.

147 *

148 * @eturn the word read.

149 */

150

151 public String readWrd()

152 {

153 return readWord( "" );

154 }

155

156 [**

157 * Read a word fromthe Ternminal.

158 * |f an enpty line is entered, throw an exception.
159 * Wrds are termi nated by whitespace.

160 * Leadi ng whitespace is trimed; the rest of the line
161 * is disposed of.

162 *

163 * @aram pronpt output string to pronpt for input.
164 * @eturn the word read.

165 *

166 * @hrows RuntineException if it reads an enpty |ine.
167 */

168
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169 public String readWrdOnce( String pronpt )

170 {

171 String line = readNonNul | Li ne( pronpt );

172 if (line.length() == 0) {

173 throw new Runti neException("Enmpty |line encountered.");
174 }

175 line =line.trim);

176 for (int i =0; i <line.length(); i++) {
177 if ( Character.isWitespace( line.charAt(i) ) ) {
178 return line.substring( 0, i );

179 }

180 }

181 return |ine;

182 }

183

184 [**

185 * Read a word fromthe Termi nal.

186 * |f an enpty line is entered, throw an exception.
187 * Words are termi nated by whitespace.

188 * Leadi ng whitespace is trimred; the rest of the line
189 * is disposed of.

190 *

191 * @eturn the word read.

192 *

193 * @hrows RuntineException if it reads an enpty line.
194 */

195

196 public String readWrdOnce()

197 {

198 return readWrdOnce( "" );

199 }

200

201 [**

202 * Read a character fromthe Term nal.

203 * Pronpt again when an enpty line is read.

204 *

205 * @aram pronpt output string to pronpt for input.
206 *

207 * @eturn the character read.

208 */

209

210 public char readChar( String pronpt )

211 {

212 String line = readNonNul | Li ne(pronpt);

213 if (line.length() == 0) {

214 println( "No character on line. Please try again." );
215 return readChar("");

216 }

217 return line.charAt(0);

218 }

219

220 [**

221 * Read a character fromthe Term nal.

222 * Throw an exception if an enpty line is read.
223 *

224 * @aram pronpt output string to pronpt for input.




Jan 31 13:17 2003 Listing 8.1 Terninal.java Page 5

225
226
227
228
229
230
231
232
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239
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259
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265
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270
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273
274
275
276
277
278
279
280

* @eturn the character read.

*

* @hrows RuntinmeException if it reads an enpty line.
*/

public char readCharOnce( String pronpt )

{
String line = readNonNul | Li ne(pronpt);
if (line.length() == 0) {
t hrow new Runti meException("Enpty |ine encountered.");
}
return line.charAt(0);
}
\,»,»
* Read a character fromthe Term nal.
* Pronpt again when an enpty line is read.
*
* @aram pronpt output string to pronpt for input.
*
* @eturn the character read.
*

-~

public char readChar ()

{
return readChar("");
}
\**
* Read a character fromthe Term nal.
* Throw an exception if an enpty line is read.
*
* @eturn the character read.
*
* @hrows RuntineException if it reads an enpty line.
*

-~

public char readChar Once()
{

return readChar Once(""

}
\*,»
* Read "yes" or "no" fromthe Termnal.
* |f an enpty line or inproper character is read,
* try again.
* Look only at first character and accept any case.
*
* @aram pronpt output string to pronpt for input.
* @eturn true if yes, false if no.
*

-~

public bool ean readYesOrNo( String pronpt )
{

printPronpt( pronpt );

while ( true ) {
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311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336

char answer = readChar( " (y or n): ");

if (answer == "'y’ || answer =="Y ) {
return true;

}
elseif ( answer =='n" || answer == "N ) {
return fal se;
}
el se {
printPrompt( "oops!" );
}
}
}
\**
* Read "yes" or "no" fromthe Termnal.
* |f an enpty line or inproper character is read,
* throw an exception.
* Look only at first character and accept any case.
*
* @aram pronpt output string to pronpt for input.
* @eturn true if yes, false if no.
*
* @hrows RuntineException on inproper input.
*

-~

publ i ¢ bool ean readYesOr NoOnce( String pronpt )
{
printPronpt( pronpt );
while ( true ) {
char answer = readCharOnce( " (y or n): ");
if (answer ==y’ || answer =="Y ) {
return true;
}

elseif ( answer =='n" || answer == "N ) {
return fal se;
}

el se {
throw new Runti meException( "Must be y or n." );

-~
*

* ok ok %k kX %

-~

Read "yes" or "no" fromthe Term nal.

If an enpty line or inproper character is read,
try again. No pronpting is done.

Look only at first character and accept any case.

@eturn true if yes, false if no.

publ i c bool ean readYesOr No()
{
while ( true ) {
char answer = readChar();
if (answer =="'y' || answer ==Y ) {




Jan 31 13:17 2003 Listing 8.1 Terninal.java Page 7

337
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return true;

}
else if ( answer =='n" || answer =="'N ) {
return fal se;
}
}
}
\.».»
* Read "yes" or "no" fromthe Term nal.
* |f an enpty line or inproper character is read,
* throw an exception.
* Look only at first character and accept any case.
*
* @eturn true if yes, false if no.
*
* @hrows RuntineException on inproper input.
*

-~

publ i c bool ean readYesOr NoOnce()

{
char answer = readCharOnce( " (y or n):
if ( answer =="'y' || answer ==Y ) {
return true;
}
else if ( answer =='n" || answer =="'N ) {
return fal se;
}
el se {
t hrow new Runti meException( "Miust be y or n." );
}
}
\,».*
* Read an integer, terminated by a newline, fromthe Termnal.
* |f a Number For nat Exception is encountered, try again.
*
* @aram pronpt output string to pronpt for input.
* @eturn the input value as an int.
*

/

public int readlnt( String pronpt )

{
while( true ) {
try {
return Integer.
par sel nt (readNonNul | Li ne( pronpt ).trim());
}
catch (Nunber For mat Exception e) {
printin( "Not an integer. Please try again." );
}
}
}
\**

* Read an integer, termnated by a new

ine, fromthe Termnal.
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393
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448

@aram pronpt output string to pronpt for input.
@eturn the input value as an int.

@ hrows Nunber For mat Exception for a badly formed integer.
/

* ok ok ok ok

public int readlntOnce( String pronpt )
throws Number For nat Excepti on

return | nteger. parselnt(readNonNul | Li ne( pronpt ).trim());

* Read an integer, termnated by a new line, fromthe Term nal.
* | f a Number For mat Exception is encountered, try again.

* @eturn the input value as an int.

*/
public int readlnt()
{
return readlnt("");
}
\**
* Read an integer, termnated by a new line, fromthe Term nal.
*
* @eturn the input value as an int.
*
* @hrows Nunber For mat Exception for a badly formed integer.
*/

public int readlntOnce()
throws Nurber For mat Excepti on

{
return readl ntOnce("");
}
\**
* Read a doubl e-precision floating point nunber,
* terminated by a newine, fromthe Term nal.
* |f a Nunmber For mat Exception i s encountered, try again.
*
* @aram pronpt output string to pronpt for input.
* @eturn the input value as a double.
*

-~

public doubl e readDoubl e( String pronpt )
{
while( true ) {
try {
return Doubl e.
par seDoubl e(readNonNul | Li ne( pronpt ).trim());

}
catch (Nunber For mat Exception e) {
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println("Not a floating point nunber. Please try again.");

}

-~
*

R

-~

Read a doubl e-precision floating point nunber,
termnated by a newine, fromthe Terminal.

@aram pronpt output string to pronpt for input.
@eturn the input value as a double.

@ hrows Nunber For mat Exception for a badly formed nunber.

publ i c doubl e readDoubl eOnce( String pronpt )
throws Nunber For nat Excepti on

return Doubl e. par seDoubl e(readNonNul | Li ne( pronmpt ).trim)));

\,».*

* Read a doubl e-precision floating point nunber,

* terminated by a newine, fromthe Term nal .

* |f a Number For nmat Exception is encountered, try again.

*

* @eturn the input value as a double.
*/

public doubl e readDoubl e()
{

return readDoubl e("'

*

Read a doubl e-precision floating point nunber,
termnated by a newine, fromthe Terninal.

@eturn the input value as a double.

@ hrows Nunber For mat Exception for a badly formed nunber.

R T

-~

publ i c doubl e readDoubl eOnce()
throws Nunber For nat Excepti on

{
return readDoubl e("");
}
\,».,»
* Print a Bool ean val ue
* (<code>true</code> or <code>fal se</code>)
* to standard output (without a newine).
*
* @aramb Boolean to print.
*

/
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public void print( boolean b )

{
Systemout.print( b );

* Print character to standard output (w thout a newine).

* @aramch character to print.

*/

public void print( char ch)
{ Systemout.print( ch);
}

I

* Print character array to standard output (wi thout a newine).

* @arams character array to print.

*/

public void print( char[] s )
{ Systemout.print( s );

}

%

* Print a double-precision floating point nunber to standard
* output (wthout a newine).

* @aramval nunber to print.

*/

public void print( double val )
{ Systemout.print( val );

}

I

* Print a floating point nunber to standard out put
* (without a newine).

*

* @aramval nunber to print.

*/

public void print( float val )
{ Systemout.print( val );
}

%

* Print integer to standard output (w thout a newine).

*

* @aramval integer to print.
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*/
public void print( int val )
{

Systemout.print( val );
}
\**

* Print a long integer to standard output (w thout a newine).

* @aramval integer to print.
*/
public void print( long val )

{

Systemout.print( val );

| **

* Print Qbject to standard output (without a newine).

*

*®m53<m_9_m2ﬁov12.
*/

public void print( Object val )
{
Systemout.print( val.toString() );

| *x*

* Print string to standard output (without a newine).
*

*©m53m:w:_:@~ov22.
*/

public void print( String str )

{
Systemout.print( str );

| **

* Print a newWine to standard out put,
* termnating the current line.

*/

public void println()

.H Systemout. println();
}

\*,»

* Print a Bool ean val ue

* (<code>true</code> or <code>fal se</code>)
* to standard output, followed by a newine.
* @aramb Boolean to print.
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public void println( boolean b))

{
Systemout.println( b );

* Print character to standard output, followed by a newine.

* @aramch character to print.

*/

public void println( char ch)
{ Systemout.printin( ch);
}

I

* Print a character array to standard out put,
* followed by a newine.

* @arams character array to print.

*/
public void println( char[] s )
{
Systemout.printin( s );
}
\**

* Print floating point nunber to standard out put,
* followed by a newine.

* @aramval nunber to print.

*/

public void println( float val )
{ Systemout.println( val );
}

\*.».

* Print a double-precision floating point nunber to standard
* output, followed by a newine.

* @aramval nunber to print.

*/

public void println( double val )
{ Systemout.println( val );

}

\**

* Print integer to standard output, followed by a newine.
*
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mqw *qum3<m__2m@mqﬁov:2.
674 */

675

676 public void println( int val )

677 {

678 Systemout.printlin( val );

679 }

680

681 [**

682 * Print a long integer to standard output,
683 * followed by a newine.

684 *

685 * @aramval long integer to print.
686 */

687

688 public void println( long val )

689 {

690 Systemout.printlin( val );

691 }

692

693 [**

694 * Print Object to standard output, followed by a newine.

695 *

696 * @aramval Object to print

697 */

698

699 public void println( Object val )

700 {

701 Systemout.println( val.toString() );
702 }

703

704 [**

705 * Print string to standard output, followed by a newine.

706 *
707 *
708 */
709

710 public void println( String str )
711 {

712 Systemout.println( str );
713 }
714

715 /
716

717

718

719

720

721

722

723 public void errPrint( boolean b )
724 {

725 Systemerr.print( b );

726 }

727

728 [**

@aram str String to print

*

Print a Bool ean val ue
(<code>true</code> or <code>fal se</code>)
to standard err (without a newine).

@aram b Bool ean to print.
/

¥k ok Ok k F %
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729 * Print character to standard err (without a newine).
730 *

731 * @aramch character to print.

732 */

733

734 public void errPrint( char ch)

735 {

736 Systemerr.print( ch);

737 }

738

739 [**

740 * Print character array to standard err (w thout a newine).
741 *

742 * @arams character array to print.
743 */

744

745 public void errPrint( char[] s )

746 {

747 Systemerr.print( s );

748 }

749

750 [**

751 * Print a double-precision floating point nunber to standard
752 * err (without a newine).

753 *

754 * @aramval nunber to print.

755 */

756

757 public void errPrint( double val )
758 {

759 Systemerr.print( val );

760 }

761

762 | **

763 * Print a floating point nunmber to standard err
764 * (without a newine).

765 *

766 * @aramval nunber to print.

767 */

768

769 public void errPrint( float val )
770 {

771 Systemerr.print( val );

772 }

773

774 [ **

775 * Print integer to standard err (without a newine).
776 *

777 * @aramval integer to print.

778 */

779

780 public void errPrint( int val )

781 {

782 Systemerr.print( val );

783 }

784
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785 [**

786 * Print along integer to standard err (without a newine).

787 *

788 * @aramval integer to print.

789 */

790

791 public void errPrint( long val )

792 {

793 Systemerr.print( val );

794 }

795

796 [**

797 * Print Qbject to standard err (wthout a newine).
798 *
799 *
800 */
801

802 public void errPrint( Ooject val )

803 {

804 Systemerr.print( val.toString() );

805 }

806

807 [**

808 * Print string to standard err (w thout a newine).
809 *

810 * @aramstr String to print.

811 */

812

813 public void errPrint( String str )

814 {

815 Systemerr.print( str );

816 }

817

818 [**

819 * Print a neWwine to standard err,

820 * termnating the current line.

821 */

822

823 public void errPrintln()

824 {

825 Systemerr.printin();

826 }
827

828 /
829

830

831

832

833

834

835

836 public void errPrintln( boolean b)
837 {

838 Systemerr.printin( b );

839 }

840

@aram val Cbject to print.

*

Print a Bool ean val ue

(<code>true</code> or <code>fal se</code>)
to standard err, followed by a new ine.

@aramb Boolean to print.
/

* ok Ok kR k¥
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841 [**

842 * Print character to standard err, followed by a newine.
843 *

844 * @aram ch character to print.

845 */

846

847 public void errPrintln( char ch)

848 {

849 Systemerr.println( ch);

850 }

851

852 [**

853 * Print a character array to standard err,
854 * followed by a newine.

855 *

856 * @arams character array to print.
857 */

858

859 public void errPrintln( char[] s )

860 {

861 Systemerr.printin( s );

862 }

863

864 [**

865 * Print floating point nunber to standard err,
866 * followed by a newine.

867 *

868 * @aramval nunber to print.

869 */

870

871 public void errPrintln( float val )
872 {

873 Systemerr.println( val );

874 }

875

876 [**

877 * Print a double-precision floating point nunber to
878 * standard err, followed by a new ine.
879 *

880 * @aram val nunber to print.

881 */

882

883 public void errPrintln( double val )
884 {

885 Systemerr.println( val );

886 }

887

888 [**

889 * Print integer to standard err, followed by a newine.
890 *

891 * @aramval integer to print.

892 */

893

894 public void errPrintIn( int val )

895 {

896 Systemerr.println( val );
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897
898
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924
925
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928
929
930
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| **

* Print a long integer to standard err,
*
* @aram val
*/

foll owed by a newine.

long integer to print.

public void errPrintln( long val )

{

Systemerr.println( val );

| **

* Print bject to standard err,
*
* @aram val
*/

foll oned by a new ine.

Object to print

public void errPrintln( Qoject val )

{
Systemerr.printin( val.toString() );

| **

* Print string to standard err,
*

* @aramstr String to print
*/

followed by a newine.

public void errPrintIn( String str )

{

Systemerr.println( str );

*

Unit test for Term nal.

@ar am args command |ine argunents:
A—u_‘ e>

-e echo all
</ pre>

i nput .

L R

-~

public static void main( String[] args )

{
Terminal t =
new Terminal ( args.length

1 && args[0].equal s("-e") );

String line = t.readLine( "line:" );
String word = t.readWord( "word:" );
char c = t.readChar( "char:" );
bool ean yn = t.readYesOrNo( "yorn:" );
doubl e d = t.readDoubl e( "double:" );
int i =t.readlnt( "int:" );
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953 t
954 t
955

956 t.
957 t.
958

959 t.
960 t.
961

962 t.
963 t.
964

965 t
966 t
967

968 t.
969 t.
970

971 t.
972 t.
973

974 t.
975 t.
976

977 t.
978 t.
979

980 t.
981 t.
982

983 t.
984 t.
985

986 t.
987 t.
988 }

989 }

. pri
. pri

. pri
. pri

Li

pri
pri

pri
pri

pri
pri

pri
pri

errPri
errPri

errPri
errPri

errPri
errPri

errPri
errPri

errPri
errPri

errPri
errPri

line:

wor d:
wor d:

char:
char:

yorn:
yorn:

doub:
doub:

int:[");
int:[");

line:
line:

wor d:
wor d:

char:
char:

yorn:
yorn:

doub:
doub:

int:[

line:[");
[")

[

[

)

int:[");

. pri
. pri

L pri
. pri

. pri
. pri

. pri
L pri

. pri
. pri

L pri
. pri
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nt(line); t.pri
ntin(line); t.pri
nt (word); t.pri
ntln(word); t.pri
nt(c); t.pri
ntln(c); t.pri
nt(yn); t.pri
ntln(yn); t.pri
nt(d); t.pri
ntln(d); t.pri
nt(i); t.pri
ntin(i); t.pri
.errPrint(line);
.errPrintln(line);
.errPrint(word);
.errPrintln(word);
.errPrint(c);
.errPrintin(c);
.errPrint(yn);
.errPrintln(yn);
.errPrint(d);
.errPrintln(d);
.errPrint(i);
.errPrintln(i);

t.errPri
t.errPri

t.errPri
t.errPri

t.errPri
t.errPri

t.errPri
t.errPri

t.errPri
t.errPri

t.errPri
t.errPri




