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• Students will understand keyboard 
input using the Scanner class 
methods of next, nextLine, 
nextInt, and nextDouble to input 
Strings and numeric data types.  

• Although the AP subset does not require specific knowledge of 
input techniques due to the variety of methods available, this 
programming skill is crucial to doing labs in a CS course. 

Objectives



• Students will also review how to 
convert String input data 
containing numeric values in String
format into int and double format 
by using the Integer.parseInt() and 
Double.parseDouble() methods.  

Objectives



• Finally, a discussion of the process 
and importance of internal and 
external documentation will 
complete the lesson.

Objectives



• Now that you know how to output 
information to the screen using 
various output format techniques, 
as well as using the different JAVA 
operations, it’s time to learn how to 
input data from the keyboard. 

• Data input enables you to create an 
interactive and dynamic program, 
which is much more interesting! 

Data Input Setup



• To input Strings from the keyboard, 
some other Java tools are 
necessary, which first requires a 
discussion about Java packages. 

• There is a whole slew of tools 
available to you as a Java 
programmer, all of which are 
contained in packages.

Java packages



• A package is essentially a bag of 
programming “tools”. 

• These programming tools are called 
classes, which in turn have 
methods that accomplish certain 
useful tasks. 

• You’ve already used several of these 
classes…System, String and Math.

Java packages



• The few commands you’ve learned 
so far, such as System.out.println , 
String.charAt, and Math.pow all 
belong to classes that are members 
of the java.lang package 

The System, String and Math classes



All packages must be “imported” into a 
Java program’s source code. 

To import means to “open” the 
package and make available to your 
program all the tools (classes and 
methods) contained in that package. 

Importing packages



• To import the java.lang package, use 
this command at the very beginning of 
the program:  

import java.lang.*; 

• The “*” is a wild card character that 
means “all”, and in this case means 
import all of the tools (classes and 
methods) in this package.

Importing packages



• Now, you may be wondering why 
our programs so far have NOT had 
the import statement for the 
java.lang package, but have 
worked anyway. 

• There is a very good answer to that 
question!

Importing packages automatically



• The Java language designers 
decided to automatically import 
this particular package into every 
program since it contains so many 
basic tools needed for 
programming, such as the String, 
System and Math classes you have 
already learned. 

Importing packages automatically



• One package that is not automatically 
imported, and must be manually 
imported,is the java.util package, full of 
various utility tools, including keyboard 
input.

• The command to do this is: 

import java.util.*; 

• This command goes at the very top of 
any program needing to do keyboard 
input.

The java.util package



• The tool or “class” found inside the 
java.util package used for input is the 
Scanner class 

• To “construct” or create a Scanner class 
object for keyboard input requires this 
special statement:  

Scanner kb = new Scanner(System.in);

The Scanner class



Scanner kb = new Scanner(System.in); 

• For now, just memorize this 
command…we’ll discuss what it means 
later. 

• Now look at the sample program on the 
next few slides that demonstrates the 
use of this command.

The Scanner class



The input/output programming process involves 
five basic steps. 

1. Import the java.util package. 

2. Create a Scanner object for keyboard input. 

3. Prompt the user (give instructions as to what 
to type). 

4. Use an input command statement that allows 
the user to type in the data, which is then 
assigned to a variable. 

5. Use the data somehow, as in an output 
statement.

Input process – five steps



Construct Scanner object

The java.util package is imported 

to provide the Scanner class for 

keyboard input.



Construct Scanner object

The Scanner object kb is 

constructed for keyboard input.



User prompt

A special output statement called 

a prompt gives instructions to the 

user.



Input command

This command assigns or stores 

typed-in text to the String variable str



Output statement

The contents of the String variable 

str are output to the screen.



In summary, the input/output programming process 
involves five basic steps. 

1. Import the java.util package. 

2. Create a Scanner object for keyboard input. 

3. Prompt the user (give instructions as to what 
to type). 

4. Use an input command statement that allows 
the user to type in the data, which is then 
assigned to a variable. 

5. Use the data somehow, as in an output 
statement or other processing command.

Input process summary



In summary, the input/output programming process 
involves five basic steps. 

1. Import the java.util package. 

2. Create a Scanner object for keyboard input. 

3. Prompt the user (give instructions as to what 
to type). 

4. Use an input command statement that allows 
the user to type in the data, which is then 
assigned to a variable. 

5. Use the data somehow, as in an output 
statement or other processing command.

Input process summary

REMINDER

Steps 1 and 2 are only required once in a 

program.

Steps 3 and 4 are done repeatedly for each 

piece of data the program requires.

Step 5 is used in a program wherever use of 

the data in the variable is appropriate.



• To input Strings, there are two 
Scanner class commands:

• next

• nextLine

String input



• The next command retrieves a 
single String with no embedded 
spaces from the keyboard. 

• You saw it work in the example we 
explored earlier, and which is shown 
again on the next slide. 

The next command



The next command



• However, this command has 
limitations. 

• Look at the next program and see if 
you can discover a problem. 

The next command



The next command

Do you see the problem?



The next command

The input consists of two names, 

the first and last, separated by a 

space, but the output only 

shows the first name!



The next command
Why does that 

happen???
I want the 

whole name 
input!!!!



The next command

Here’s why… 

The next command only takes one 
word, using the first encountered 
space as a boundary or delimiter.



The next command

One way to fix this problem is to 

use another String variable to get 

the last name, as shown below.



The next command
However, this could get a bit cumbersome, especially if 

your name was 

Carlos María Eduardo García Fernández Leal Luna Delgado Sanz

or 

Jack Jonathon Zebedde Mangle Wurzle

or even

Margaret Mary Emily Anne Hyra

(a.k.a. Meg Ryan, you know, the actress,

“Sleepless in Seattle”, “Top Gun”, “You’ve Got Mail”, etc…)



The nextLine command

Instead, there is a better 

way…use nextLine!  Study 

this example carefully.

35



The nextLine command

The nextLine command uses the end of 
the line marker (when the user presses ENTER) as 
the boundary or delimiter, instead of a 
space, taking the entire input and 
placing it into the variable.



Let’s compare the input commands

• Both next and nextLine are Scanner 
class input commands that retrieve 
Strings. 

• The next command only takes one 
word, using the first space encountered 
as a boundary, or delimiter. 

• The nextLine command takes the entire 
line including spaces, using a special, 
invisible, end-of-line marker (when the ENTER 

key is pressed) as a delimiter.

next vs nextLine – a comparison



• Essentially, you choose which one to 
use based on what you need. 

• If you only need one word, use the next 
command. 

• If you need two or more words, or a 
whole sentence, use the nextLine
command. 

• When you get to lab 4 of this lesson, a 
subtle but significant quirk about 
nextLine will be discussed.

next vs nextLine – a comparison



• Character input is a bit different.

• There is no direct command like 
nextChar…it is NOT a member of the 
Scanner class and DOES NOT WORK! 

• Instead, a two-step process is used… 
• Input a String 

• Take the first character of that String 

• The next slide demonstrates this 
technique.

Character input



Character input The two-step character input 

process first gets a String, then 

gets the first character of the String

using a special String class 

method called charAt.



Character input The value 0 (zero) is used as a 

parameter in the charAt command 

and represents the position of the 

first character in the String…zero 

indexing, as we discussed earlier.



Boolean input

• Boolean data input is possible in Java, 
but is rarely used. 

• The Scanner command is nextBoolean in 
case you want to explore it further on 
your own.



• You are now ready to practice what 
you have learned so far!

• Click here to jump to Lab 3A-1 and 
write the program for this lab using 
the input process you just learned.

• Then return to this point to continue 
with this lesson.

Time to do a LAB!



Now let’s discuss how to input integers 
and decimals from the keyboard. 

There are two ways to do each of these 
tasks…an old-fashioned way, and a newer, 
more elegant way. 

The following program example shows the 
“old-fashioned” way to input integers. 

After that, the “newer, more elegant” way 
is shown.

Numeric input



Integer input – older technique
This “old fashioned” process 

involves two steps…first input 

the integer as a String using 

the next command… str

“12”



Integer input – older technique
…then convert it or “parse” it 

into an int using the 

Integer.parseInt command 

with the String variable as a 

parameter.

str

“12”

num1

12



Integer input – older technique

Input 

You can see that the result is 

indeed an integer because it is 

numerically added in the 

second output statement.



Integer input – older technique

Input 

This technique is a bit old- fashioned 
and cumbersome, but it works and is 
a useful tool at times.



Integer input – newer technique

Input 

A newer, more elegant technique 

you see below is much simpler 

and easier to use, with the same 

result.  



Integer input – newer technique

Input 

The Scanner nextInt command 
combines both steps into one.

It reads in a String, and then parses it 
to an int, all in one command.

num1

“12”

12



• Click here to jump to Lab 3A-2 and 
write the program for this lab using 
integer input.

• Then return to this point to continue 
with this lesson.

Time to do another LAB!



Decimal input – older technique
Now let’s discuss decimal input.

The “old-fashioned” way to input 

decimals is shown below.  



Decimal input – older technique
Similar to the integer two-step 

process, it first receives the value 

as a String, then parses it into a 

double.



Decimal input – newer technique
Also similar to the integer one-

command “elegant” method, the 

nextDouble method works the 

same way.



• Click here to jump to Lab 3A-3 and 
write the program for this lab using 
integer input.

• Then return to this point to continue 
with this lesson.

LAB time again!



To summarize, keyboard input requires: 
• The java.util package 
• A Scanner object, like kb 
• A prompt for each input 
• An appropriate command like next, nextLine, 

nextInt, or nextDouble depending on the data 
to be input. 

• For character input, the String charAt method 
is used in combination with the next
command.

• The boolean input command is nextBoolean.

Input summary



Documentation

• Documentation is an important part of 
writing program code, and is required, 
often in very strict terms, at the 
professional level of software 
development.

• Its primary purpose is to make a program 
more easily understandable to anyone 
reading the source code, which can be 
very complex and cryptic at times, 
difficult to decipher and comprehend.



Documentation

• It is strongly suggested and often 
required by college professors and some 
high school instructors.

• There are two types of documentation:

• Internal

• External



Internal Documentation

• The three main components of internal 
documentation are:

• Single line comments explaining a few 
lines of code

• Block comments explaining larger sections 
of code

• Use of meaningful identifiers within the 
code itself



Single Line Comments
• Comments are non-executable 

statements inside a program’s source 
code using plain English word, phrases or 
sentences that help the reader of the 
code understand it better. 

• Single line comments can be placed 
anywhere inside a program by using a 
double forward slash in front of the 
comment, like this; 

• //This is a single-line comment



Block Comments
Multi-line comments, or block comments
can be placed anywhere inside a program 
by using a /* at the beginning of the block 
and a */ to mark the end of the block, like 
this: 

/* This is a multi-line comment, 

or block comment. */



Comments

• All comments are “invisible” and  
completely ignored during the 
compile process. 

• They have absolutely no effect 
on the program. 

• Their sole purpose is to improve 
the readability of the source 
code to the human eye. 



Comments

• They are especially helpful when 
a particularly complex section of 
code is located in a program and 
a simple phrase or sentence as a 
comment would more quickly 
reveal the meaning or purpose of 
the complex code to the reader.



Comment examples
The program below contains 

examples of comments.  Notice 

that everything that is a comment 

is in green lettering, an indication 

in JCreator that it is a comment, 

and therefore invisible to the 

compiler.



Hiding sections of code
• Another good use of the single and 

block comment techniques is to 
temporarily hide sections of code from 
the compiler during the debugging 
process, especially if you think there is 
an error or flaw. 

• You would “comment out” the portion 
of a program that contains the flaw 
while testing other parts.



Meaningful Identifiers
• Another form of internal documentation is 

the use of meaningful variables and method 
names that are actually part of the executable 
code. 

• If a variable is to contain the current wage a 
person is making per hour, you would create a 
variable identifier such as wage.  

• It would not make sense to use name or grade
since the value contained is not a name or a 
grade.



Meaningful Identifiers
• The use of meaningful identifiers only 

matters to the human eye reading the 
code. 

• The compiler does not care! 

• But your instructor, a human, does care, 
so you are EXPECTED to use meaningful 
identifiers!



Exceptions to the rule
• It is acceptable at times to abbreviate 

identifier names so that they are of reasonable 
length and don’t require a lot of typing, 
however one- or two-letter identifiers should 
be avoided as much as possible. 

• The exception to this rule is the acceptable use 
of utility variables (one-letter variables such as 
x or y) which we will discuss later on when we 
learn about loops.



External documentation
• External documentation refers to an 

instruction sheet, manual, or
“readme.txt” file that often accompanies 
a software package or project and is NOT 
an actual part of the source code. 

• Later on you will produce external 
documentation when you do a major 
project.



Technical Writer

• In professional circles, 
documentation is often the job of 
the technical writer, who is 
especially trained to work with 
software engineers to develop 
external documentation to 
accompany the software package.



Input, Process, Output

• In the labs for this lesson, and for all 
future labs, you are encouraged to 
use meaningful variables and to 
provide internal documentation by 
marking the three main sections of a 
program:

• //Input section

• //Process section(only if 

calculations are involved)

• //Output section



Input, Process, Output

• For the labs you have already 
completed, go back and document 
the three main sections as described 
(the first three labs will only have 
input and output sections), and 
make sure you have used 
meaningful variables.



• This lesson discussed input concepts, 
dealing with the setup process and the 
five main steps of inputting data from 
the keyboard, as well more specific 
input commands such as next, 
nextLine, etc.

• A discussion of the process and 
importance of both internal and 
external documentation finished the 
lesson.

Lesson Summary



Lab 3A-1
WAP to input your first name, middle initial, and last name into three 
separate variables called first (String), middle(char), and last(String).  
Output your name three different ways as shown below.  (Hint:  The 
String.charAt(0) command can also be used in output 
statements to show the first letter of a word.) 

Sample input: (Use your own name)
John

B

Owen

John B. Owen

Owen, John B.

JBO

Click here to return 
to the lesson…



Lab 3A-2
• Write a program (WAP) to input from the keyboard 

three integers and output them in columns 8 spaces 
wide. 

• Include appropriate prompts for each input value.
• Use the "\t" escape command to tab 8 spaces. 
• Assign to a variable the sum of all three values, and 

output it on the next line, as shown below. 
• Use the “older” technique and “newer” technique at 

least once for inputting integers.
Input:  4 7 8

****.****.****.**

4       7       8

Sum = 19

See more about this lab 
on the next slide



Lab 3A-2
• Here is the first part of the program to get you started…

Click here to return 
to the lesson…



Lab 3A-3
WAP to input the radius values of two circles into double variables rad1
and rad2.  Calculate and assign to the variables area1, area2 circ1 and 
circ2 the area and circumference of each circle.   Use Math.PI in your 
calculations.  Be sure to label and format each output value properly as 
shown below. Align the "=" signs in column 24. Use either technique for 
decimal input.

Use these input values:  10.0 3.5

****.****.****.****.****

Radius = 10.0

Area = 314.2

Circumference = 62.8

****.****.****.****.****

Radius = 3.5

Area = 38.5

Circumference = 22.0

See more about this lab 
on the next slide



Lab 3A-3
Below are two sections of the solution program to help you out.

Click here to return 
to the lesson…



• Repeat this lab from Lesson 1D and 
2A, but this time use keyboard 
input.  

• Note:  Earlier in this lesson, it was mentioned that the nextLine
has a subtle “quirk” that needs to be handled.

• That quirk is significant to this lab, and the “fix” is discussed on 
the next few slides…

3A-4 - Receipt Lab – Revisited, again



Lab 3A-4 
Receipt Lab –
Revisited, 
Again

Here is the code that was shown in lesson 2A.  

Adapt it to input from the keyboard the 

descriptions and prices for each item on YOUR 
receipt, calculate the subtotal, tax, and grand 
total, and output the result as shown.  Be sure 
to provide comments for the Input, Process, 
and Output sections.



Lab 3A4 
Receipt Lab –

the nextLine
“quirk”
The first nextLine
command in the code 
to the left receives the 
item description 
“Grass Trimmer”, and 
then nextDouble
receives the price.  So 
far all is well.  
However, look what 
happens at the next 
prompt…Can you see 
the problem?



Lab 3A4 
Receipt Lab –
the nextLine
“quirk”
It seems that the input 
for the next item 
description is 
completely skipped, 
and the prompt for the 
next price is now 
showing…WHY!?

I don’t understand!!!!



Lab 3A4 
Receipt Lab –
the nextLine
“quirk”

Here’s what 
happens…read 
the next few 
slides very 
carefully!



Lab 3A4 
Receipt Lab –
the nextLine
“quirk”

Since the nextLine
command is designed to 
take multi-word inputs, it 

also takes whitespace, 

which can include 
characters generated by 
the spacebar, tab key, or 
ENTER key. 

Grass Trimmer



Lab 3A4 
Receipt Lab –
the nextLine
“quirk”

This means there is no 
whitespace left behind 

in the input buffer after 
the nextLine command.

Grass Trimmer



Lab 3A4 
Receipt Lab –
the nextLine
“quirk”

All of the other next
commands…next, 
nextInt, nextDouble, 
nextBoolean…use 
whitespace characters 
as boundaries or 
delimiters, which 

means there is always
a whitespace character 
(generated by the 
ENTER key) leftover in 
the input buffer after 
each of those 
commands.

84.99 



Lab 3A4 
Receipt Lab –
the nextLine
“quirk”

When the nextLine

command follows
ANY of these next
commands, it sees that 
leftover whitespace in 
the input buffer and 
happily accepts it as the 
input value, causing a 

blank space to be 

assigned to the 
variable, and moving on 
to the next program 
statement.



Lab 3A4 
Receipt Lab –
the nextLine
“quirk”

So how can this be 
fixed? 



Lab 3A4 
Receipt Lab –
the nextLine
“quirk”

There must be a 

“cleanup” nextLine

command inserted 
AFTER the next
command to take care 
of this so that the 
intended nextLine
command can do its 
job.



Lab 3A4 
Receipt Lab –
the nextLine
“fix”

The “fix” to the nextLine “quirk” is a 
“clean-up” nextLine command, as 
shown below.



Lab 3A4 
Receipt Lab –
the final output

Here is the complete output for this lab. Your 
output values will of course be different using 
your receipt, but the format should match..

Be sure to put a 

“cleanup” nextLine

command everytime
the nextLine command 
follows a nextInt, 
nextDouble, or next
command to avoid the 
nextLine “quirk”.



Lab 3A-5
WAP to input the number of seconds from the keyboard and 
convert to the number of minutes and seconds that value 
represents.  Use / (div) to determine the number of minutes and % 
(mod) to determine the number of seconds.  Indent to create 
EXACT OUTPUT.  Make your program run with two sets of data, 
indented and formatted exactly as shown.

Input:  31987 999

****.****.***

31987 seconds = 533 minutes and 7 seconds.

****.****.***

999 seconds = 16 minutes and 39 seconds.



The next three labs provide more 
practice for the input techniques you 

learned in this lesson.

Remember to use documentation.

Have fun!



Lab 3A-6
WAP to  input 4-digit integer, assign to variables the 
thousands, the hundreds, the tens, and the ones digits, 
and output each each one separately with a label 
indicating its place value.  Use / and % operators to 
mathematically separate out the digits.  Create EXACT 
OUTPUT.  DO NOT trivialize this task by inputting the 
value as a String to use the charAt method. Make your 
program run with two sets of data, indented and 
formatted exactly in the example.



Lab 3A-6
Hint:  To isolate a digit in a number, first mod the number 
by the place BEFORE, then div by the place OF the digit 
you want.  For example, to isolate the hundreds digit of 
the value 4528, you would do 4528 % 1000 / 100. The first 
operation gives you 528, and the second operation results 
in 5.



Lab 3A-6
Sample input:  4528 8143

****.****.****.****.

4528 equals

4 thousands

5 hundreds

2 tens

8 ones

****.****.****.****.

8143 equals

8 thousands

1 hundreds

4 tens

3 ones



Lab 3A-7
WAP to “make change” for a double input value, such as 
388.97(38897 pennies), to the smallest possible number of bills 
and coins.  Do NOT use half-dollars or two-dollar bills.  
• You must use / and % to mathematically accomplish this task.  
• Run your program a second time to convert the input value 
412.42.  

• Make your program run with two sets of data, indented and 
formatted exactly as shown.

• Hint:  Input the money value into a double, multiply the value by 
100, and then cast into an integer that represents the value in 
pennies, and then mathematically use / and % in combination 
(see Lesson 2C) to calculate each denomination.



Lab 3A-7
Sample input:  388.97 412.42

****.****.****.****.****.

$388.97 = 38897 pennies

3 = Benjamin(s)  - hundred

1 = Grant(s)     - fifty

1 = Jackson(s)   - twenty

1 = Hamilton(s)  - ten

1 = Lincoln(s)   - five

3 = Washington(s)- one

3 = quarter(s)

2 = dime(s)

0 = nickel(s)

2 = penny(s)

17 money items in all



Lab 3A-7
****.****.****.****.****.

$412.42 = 41242 pennies

4 = Benjamin(s)  - hundred

0 = Grant(s)     - fifty

0 = Jackson(s)   - twenty

1 = Hamilton(s)  - ten

0 = Lincoln(s)   - five

2 = Washington(s)- one

1 = quarter(s)

1 = dime(s)

1 = nickel(s)

2 = penny(s)

12 money items in all



Lab 3A-7



Lab 3A-8
WAP to input the radius of a sphere, and then calculate and output 
the surface area and volume of that sphere.  
• Make your program accept two input values and produce two 

outputs.
• Find the formulas for surface area and volume of a sphere in a 

math textbook or on the internet.
Input:  8.5 10.2

Enter a radius...8.5

The surface area of a sphere with radius 8.50 is 907.92.

The volume of a sphere with radius 8.50 is 2572.44.

Enter a radius...10.2

The surface area of a sphere with radius 10.20 is 1307.41.

The volume of a sphere with radius 10.20 is 4445.18.

Press any key to continue...



Lab 3A-8



• You now understand how to 
input data from the keyboard 
into your program, and then use 
the various processing 
techniques you have learned so 
far to produce significant 
output.

• Lesson 3B will introduce file input 
and output.

CONGRATULATIONS!



Thank you, and have fun!

To order supplementary materials for this lesson, such as 
lab solutions, quizzes, tests, or UIL-style contest reviews, fill 

out the order form on the next page and send to
John B. Owen

captainjbo@gmail.com

mailto:captainjbo@gmail.com?subject=Order form for Owen Lessons Supplementary Materials



