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2.2.5 R
eady-M

ade I/O
 C

om
ponents

K
eyboard Input:

Scanner input = new Scanner(System.in);
int width = input.nextInt();
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output: PrintStream
 

Screen O
utput:

PrintStream output = System.out;
output.print(width);
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R
eady-M

ade I/O
 C

om
ponents

U
se this tem

plate as a starting point for all your 
program

s in this course:
import java.util.Scanner;
import java.io.PrintStream;
 public class Template
{   public static void main(String[] args)
   {  
      Scanner input = new Scanner(System.in);
      PrintStream output = System.out;
      ...
      // use input.nextInt/D

ouble for input
      // use output.println/print for output
      ...
   }
}
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2.3.1 R
isk M

itigation
       by Early Exposure (R

M
BEE)

Exam
ple:

the Java com
piler turns a potential logic error (like 

assigning a real value to an int variable) to a com
pile-

tim
e error. 

The risk of truncating the real value is exposed early.

If you are not sure about som
ething during 

softw
are developm

ent, confront it as early as 
possible. M

aking changes later is m
ore 

difficulty than doing so now
.
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2.3.2 H
andling C

onstants

A
dvantages of finals versus literals:

•
The literal has a nam

e and, thus, is self-docum
enting

•
The com

piler prevents you from
 inadvertently change its value

R
eplace all m

agic num
bers (literals) in your 

program
 w

ith finals. 
Instead of:

width = width / 12;

final int INCH_PER_FOOT = 12;
width = width / INCH_PER_FOOT;

W
rite:
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2.3.2 H
andling C

onstants
Blank finals:

final int USER_SPECIFIED_DIVISOR;
// … what happens next?

C
onsider:
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2.3.3 C
ontracts – G

eneral Exam
ples
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2.3.3 W
ho uses contracts?

Im
plem

enters  (e.g., provider of PrintStream or Date)
•[in developm

ent, early] conceptualize w
hat the service 

should provide before actually im
plem

enting anything
•[in developm

ent, testing] use contract as the basis for 
unit testing
•[in “production”] stipulate term

s and conditions of the 
use of the com

ponents
•C

lients (eg., you, developer of m
ain m

ethod)

[in developm
ent, early] conceptualize w

hat is needed, see 
w

hether the required services are provided by others 

[in developm
ent, testing] diagnosis of problem

s
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2.3.3 C
ontracts

E
ach m

ethod in a com
ponent com

es w
ith a contract that 

spells out the responsibilities of the client and the 
im

plem
enter.

T
he client m

ust supply param
eters that satisfy the 

precondition of the m
ethod.

T
he im

plem
enter m

ust supply a return that satisfy the 
postcondition of the m

ethod.

L
iability: if pre=false, the client is at fault, and if pre=true 

and post=false then the im
plem

enter is at fault. If 
pre=post=true then everything is O

K
.

N
ote: if a m

ethod has pre=true then its client does not have 
to ensure anything.
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C
ontracts in Java

M
ethods in the Java standard library specify their pre 

and post as follow
s:

  - pre is alw
ays true unless stated otherw

ise

  - post is specified under R
eturns and Throw

s
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Throw
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an exception if x  < 0 . 
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