
AP Computer Science Summer Work 
In order to properly prepare for the first day of class, you will need to complete the following 
assigned work over the summer.  The assigned work has five parts, detailed below.  This work 
must be completed prior to the first day of class, and you will be submitting this work as your 
first grade in the class.  Those of you that finish this work will start with an “A”.   
 
Reading 
 Chapter I – Intro to Computer Science 
 Chapter II – Intro to Java 

NOTE: You can decide how thoroughly to read this material.  You are responsible for 
coming to class with a basic understanding of the material discussed.  If you 
are already very familiar with how computers work, you may only need to 
skim the material.  If you have never looked at this before, a more detailed 
reading will be necessary 

  

Written Responses to Reading 
 Chapter I, Exercise Set A 
 Chapter I, Exercise Set B 
 Chapter II, Exercise Set A 
 Chapter II, Exercise Set B 
  

Setting up Coding Environment 
 Set up Google Drive Account 
 All coding assignments will be submitted through Google drive.  All NBHS students have 

a Google drive account.  You need to log into you Google drive account and make sure 
you know how to upload and download to/from Google drive. The first day of class, we 
will be connecting our Google accounts to share files, so please ensure this is setup 
before the first day of class. 

 
Setting up Java, BlueJ, and Blue Pelican 

NOTE: It is highly recommended that you have java and BlueJ installed on a 
computer you have access to outside of school for this course.  The directions 
below tell you how to setup Java and BlueJ so that you can analyze, write, 
compile and execute Java code.  This will be an essential component of the 
course.  If you will not have access to a computer outside of school upon 
which you can install software, there are some online compilers you can use 
during the course.  One example is: 

CompileOnline (http://www.compileonline.com/compile_java_online.php) 
 
Download Java JDK from Oracle.com:     Oracle JDK Download 
 
Download and install BlueJ Java development environment: https://www.bluej.org/ 
 
Download Blue Pelican Java Textbook from google drive:  Course Overview Folder 



Exploring Code 
Read through Blue Pelican Lessons 1-4.  Complete the exercises at the end of each 
section.  You do not need to complete the projects at this point.  You will need to be 
familiar with the following topics before the first day of class: 
- How to compile and execute code in BlueJ. 
- Common variable types (String, int, double) 
- Basic operations with Strings 
- Basic operations with numeric variables. 

  

Writing Code 
 Create a Blue Pelican Project, titled FirstProject<NAME>, where <NAME> is your last name.  
For instance, Brian Crowley would create a project called FirstProjectCrowley and Damon Pearce 
would create a project called FirstProjectPearce.  In this project: 

- create a new class called Tester. 
- In the tester class, copy and paste the code from Blue Pelican page 1-3 in the From 

Me To You project. 
- Change the author to be your name 
- Change the date to be the date you are completing this assignment 
- In place of the “…”, write code to create the following output: 

FROM: <Your Name> 
TO:  APCS Instructor 
DATE: <Same date as you put in comments> 
 
MESSAGE: I’m ready to learn Java! 



Chapter I  

Introduction to Computer Science 

Chapter I Topics 

1.1   How Do Computers Work?  

1.2   Messages with Morse Code  

1.3   Electronic Memory  

1.4   Memory and Secondary Storage 

1.5   What Is Programming? 

1.6   Programming Languages 

1.7   Networking 

1.8   Hardware and Software 

1.9   Summary  
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1.1 How Do Computers Work? 

Human beings do not spend money on expensive items unless such items 
somehow improve human capabilities.  Cars are great.  They move faster than 
humans, they do not get tired, and they keep you comfortable in bad weather. 
They are expensive, but the expense is worth it.  Computers process information 
and do this processing better in many areas compared to human beings.  The three 
areas in which computers are superior to human beings are shown in figure 1.1. 

Figure 1.1 
Three Areas Where Computers Beat People 

x Computers are faster
x Computers are more accurate
x Computers do not forget

You may be quick to accept that computers are faster, but you are not so sure 
about the other two.  Too often you have heard the term computer error and you 
also remember hearing about data that was lost in the computer. 

Well, let us start our computer lesson right now by clearing up some basic myths. 
Computers do not make errors.  Sure, it is possible for a computer to give 
erroneous information.  However, the computer is nothing but a machine that 
faithfully, and always accurately, follows instructions.  If the instructions given by 
a human being to a computer are faulty, then the computer will produce errors. 
At the same time, many so-called computer errors are caused by sloppy data 
entry.  A person who receives an outrageous electric bill is told that the computer 
created an erroneous bill.  True, the computer printed the bill, but not until a data-
entry clerk had slipped an extra zero in the amount of electricity used for the 
previous month. 

Perhaps you are still not convinced.  After all, what about the situation when a 
computer breaks down?  Won’t that cause problems?  Broken computers will 
certainly cause problems.  However, your computer will not work at all.  Your 
computer applications will not work and you are stuck, but the computer does not 
suddenly start adding 2 + 2 = 5. 

You may also have heard that people lose their computer information because of 
problems with disk drives.  Once again this happens, but computer users who 
keep their computers and diskettes in a proper environment, along with a sensible 
backup system, do not have such problems. 
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Well, you give up.  No point arguing with a stupid book that cannot hear you. 
Fine, the computer is faster, the computer is more accurate, and sure the 
computer does not forget.  But how is this managed electronically?  You know 
that electricity is incredibly fast, and you have every confidence that the flip of a 
switch turns on a light or a vacuum cleaner.  Computers are electronic and just 
how does electricity store information?  How does a computer perform 
computations?  How does a computer translate keyboard strokes into desirable 
output?  These are all good questions and an attempt will be made here to explain 
this in a manner that does not become too technical. 

1.2  Messages with Morse Code 

Unless you are a Boy Scout or Navy sailor, you probably have little experience 
with Morse code.  Today’s communication is so much better than Morse code, but 
there was a time when Morse code was an incredible invention and allowed very 
rapid electronic communication. 

Imagine the following situation.  Somehow, you have managed to connect an 
electric wire between the home of your friend and yourself.  You both have a 
buzzer and a push button.  Each one of you is capable of “buzzing” the other 
person, and the buzzer makes a noise as long as the button is pressed.  You have 
no money for a microphone, you have no amplifier and you have no speakers. 
Furthermore, your mean parents have grounded you to your room without use 
your cell phones.  But you do have your wires, your buzzers and your buttons.   

Can you communicate?  You certainly can communicate if you know Morse code 
or develop a similar system.  Morse code is based on a series of short and long 
signals.  These signals can be sounds, lights, or other symbols, but you need some 
system to translate signals into human communication.  Morse code creates an 
entire set of short and long signal combinations for every letter in the alphabet and 
every number.  Usually, a long signal is three times as long as a short signal.  In 
the diagram, below, a long signal is shown with a bar.  A short signal is indicated 
by a square. Consider the first five letters in the Morse code system, shown in the 
figure 1.2 table. 
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Figure 1.2 
First Five Letters In Morse Code 

A  

▀ ▀▀▀ short - long 

B  

▀▀▀ ▀ ▀ ▀ long - short - short - short 

C  

▀▀▀ ▀ ▀▀▀ ▀ long - short - long - short 

D  

▀▀▀ ▀ ▀ long - short - short 

E  

▀ short 

 
 
You, and your buddy, can now send messages back and forth by pressing the 
buzzer with long and short sounds.  Letters and numbers can be created this way. 
For instance, the word BAD would be signaled as follows: 
 

▀▀▀ ▀ ▀ ▀      ▀ ▀▀▀      ▀▀▀ ▀ ▀ 
 

The secret of Morse code is the fact that electricity can be turned on, and it can be 
turned off.  This means that a flashlight can send long and short beams of light 
and a buzzer can send long and short buzzing sounds.  With an established code, 
such as Morse code, we can now send combinations of long and short impulses 
electronically.  Very, very brief pauses occur between the shorts and longs of a 
letter.  Longer pauses indicate the separation between letters.  This basically 
means that electronically we can send human messages by turning electricity on 
and off in a series of organized pulses.  Does this mean that Samuel Morse 
invented the computer?  No, he did not get credit for starting the computer 
revolution, but it does serve as a simple example to illustrate how electricity can 
process letters by translating on and off situations into letters and numbers. 
 
 
 
 
 
 
 

1.3 Electronic Memory 
 
 
Fine, Morse code explains how letters can be translated into electronic impulses.  
This explains electronic communication, but Morse code does not store any 
letters.  Morse code signals are sent and they are gone, followed by the next 
signal.  If you doze off, you miss the signal and it is too bad.  Luckily, somebody 
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became clever and a special device was invented that printed dots (short signals) 
and dashes (long signals) on a paper tape as the message was received.  Now that 
explains a paper memory, and perhaps you even remember something about 
punched computer cards, but we still have not gotten to an electronic memory. 
 
Suppose you line up a series of light bulbs.  How about picking eight bulbs?  Each 
light bulb is capable of being turned on and off.  With these eight light bulbs we 
can create 256 different combinations.  Two tables are shown in figure 1.3 below.  
The first diagram shows on and off.  The second diagram uses 1s  and 0s.  In 
Computer Science, 1 means on and 0 means off. 
 
 
Figure 1.3 
 

off on off off off off off on
 
 
0 1 0 0 0 0 0 1 

 
 
In this particular example, the second and eighth bulbs are on, and all the other 
lights are off.  This represents only one of 256 different combinations.  It certainly 
is not Morse code, but using the Morse code example, we can imagine that each 
one of the 256 combinations is assigned to a letter, a number, or some other type 
of character. 
 
The number system you use is base-10.  Counting and computation in base-10 is 
not simpler than other bases because it is base-10.  It is simpler because you use 
base-10.  Sounds confusing, does it not?  In elementary school, you practiced 
multiplication tables in base-10.  How many multiplication tables did you practice 
in base-5 or base-8?  Not too many, right?  Rumor has it that people developed a 
base-10 system, because of our ten fingers.  Now in base-10, digits range from 0 
to 9.  After the largest digit 9, we must use two digits, like 10, 11, 12, 13, 14 etc. 
to count higher.   
 
Mathematically speaking, counting and computation are possible in different 
bases.  A number system that is very skimpy with digits is base-2.  Only the digits 
0 and 1 are used.  Many digits are needed for even small numbers.  The first 32 
numbers in base-2, with the equivalent base-10 values are shown in figure 1.4. 
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Figure 1.4 
 

Base 10 Base-2 Base 10 Base-2 
0 0 16 10000 
1 1 17 10001 
2 10 18 10010 
3 11 19 10011 
4 100 20 10100 
5 101 21 10101 
6 110 22 10110 
7 111 23 10111 
8 1000 24 11000 
9 1001 25 11001 
10 1010 26 11010 
11 1011 27 11011 
12 1100 28 11100 
13 1101 29 11101 
14 1110 30 11110 
15 1111 31 11111 
 
 
 
Now consider these three “8-light-bulbs” combinations in figure 1.5.  Each one of 
these combinations of on and off light bulbs can be viewed as a base-2 number. 
 
 
Figure 1.5 
 

0 1 0 0 0 0 0 1 
01000001 (base-2)  =  65 (base-10) 

 
 

0 1 0 0 0 0 1 0 
01000010 (base-2)  =  66 (base-10) 
 
 
0 1 0 0 0 0 1 1 

01000011 (base-2)  =  67 (base-10) 
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You are looking at A, B, C on the majority of today’s personal computers.  By 
convention, at least the convention of the American Standard of Computer 
Information Interchange (ASCII), number 65 is used to store the letter A.  
Combinations 0 through 127 are used for a standard set of characters.  The second 
group from 128 through 255 is used for a special extended set of characters.  
 
We can use eight lights for each character that needs to be stored.  All we have to 
do is place thousands of light bulbs in a container and you can store bunches of 
information by using this special binary code.  Mathematically speaking, 
computations can be performed in any base.  With the binary system, we have a 
means to store information and make electronic calculations possible as well. 
 
We have learned that information can be stored in base-2 numbers.  Base-2 
numbers can store characters by using a system that equates numbers like the 
base-2 equivalent of 65 to A.  At the same time, mathematical operations now 
become an electronic reality.  In other words, the magic of on/off switches allows 
both electronic storing of information as well as electronic computation. 
 
A single bulb can be on or off and this single light represents a single digit in 
base-2, called a Binary digit, which is abbreviated to Bit.  We also want to give a 
special name to the row of eight light bulbs (Bits) that make up one character.  
This row shall be called a Byte.  Keep in mind that Byte is not plural for Bit.  
There is one problem with storing characters in a single byte.  You only have 
access to 256 different combinations or characters.  This may be fine in the 
United States, but it is very inadequate for the international community.  Unicode 
is now becoming very popular and this code stores characters in 2 bytes.  The 
result is 65,536 different possible characters.  Java has adopted Unicode, as have 
many technical organizations.  The smaller ASCII code is a subset of Unicode. 
 
 
 
Bits, Bytes and Codes 
 

Bit is a Binary digit that is either 0 (off) or 1 (on). 

1 Nibble = 4 bits 
1 Byte = 8 bits. 
1 Byte has 256 different numerical combinations. 

2 Bytes has 65,536 different numerical combinations. 

ASCII uses one byte to store one character. 

Unicode uses two bytes to store one character. 
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Early computers did in fact use one vacuum tube for each Bit.  Very large 
machines contained thousands of vacuum tubes with thousands of switches that 
could change the status of the tubes.  Miles of wires connected different groups of 
vacuum tubes to organize the instructions that the computer had to follow.  Early 
computer scientists had to walk inside giant computers and connect  the wires to 
different parts of the computer to create a set of computer instructions.  
 
The incredible advances in computer technology revolve around the size of the 
bit.  In the forties, a bit was a single vacuum tube that burned out very rapidly.  
Soon large vacuum tubes were replaced by smaller, more reliable, vacuum tubes.  
A pattern was set that would continue for decades.  Small is not only smaller, it is 
also better.  The small tube gave place to the pea-sized transistor, which was 
replaced by the planar transistor and bits were miniaturized, becoming smaller 
and smaller.  Today, a mind-boggling quantity of bits fits on a microchip.   
 
This is by no means a complete story of the workings of a computer.  Very, very 
thick books exist that detail the precise job of every component of a computer.  
Computer hardware is a very complex topic that is constantly changing.  Pick up a 
computer magazine, and you will be amazed by the new gadgets and the new 
computer terms that keep popping up.  The intention of this brief introduction is 
to help you understand the essence of how a computer works.  Everything 
revolves around the ability to process enormous quantities of binary code, which 
is capable of holding two different states:  1 and 0. 
 
 
 
 
 
 
 
 

1.4 Memory and Secondary Storage 
 
 
Electronic appliances used to have complex --- cables everywhere --- dusty 
interiors.  Repairing such appliances could be very time consuming.  Appliances, 
computers included, still get dusty on the inside, but all the complex wires and 
vacuum tubes are gone.  You will now see series of boards that all have hundreds 
and thousands of coppery lines crisscrossing everywhere.  If one of these boards 
is bad, it is pulled out and replaced with a new board. What used to be loose, all 
over the place, vacuum tubes, transistors, resistors, capacitors and wires, is now 
neatly organized on one board.  Electronic repair has become much faster and 
cheaper in the process. 
 
In computers the main board with all the primary computer components is called 
the motherboard.  Attached to the motherboard are important components that 
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store and control information.  These components are made out of chips of 
silicon.  Silicon is a semiconductor, which allows precise control of the flow of 
electrons.  Hence we have the names memory chip, processing chip, etc.  We are 
primarily concerned with the RAM chip, ROM chip and the CPU chip. 
 
It was mentioned earlier that information is stored in a binary code as a sequence 
of  ones and zeroes.  The manner in which this information is stored is not always 
the same.  Suppose that you create a group of chips and control the bits on these 
chips in such a way that you cannot change their values.  Every bit on the chip is 
fixed.  Such a chip can have a permanent set of instructions encoded on it.  These 
kinds of chips are found in cars, microwaves, cell phones and many electronic 
appliances that perform a similar task day after day. 
 
Computers also have information chips that store permanent information.  Such 
chips are called Read Only Memory chips or ROM chips.  There is a bunch of 
information in the computer that should not disappear when the power is turned 
off, and this information should also not be altered if the computer programmer 
makes some mistake.  A ROM chip can be compared to a music CD.  You can 
listen to the music on the CD, but you cannot alter or erase any of the recordings. 
Another type of chip stores information temporarily.  Once again, information is 
stored in many bytes, each made up of eight bits, but this information requires a 
continuous electric current.  When the power is gone, so is the information in 
these chips.  Computer users also can alter the information of these chips when 
they use the computer.  Such chips can store the data produced by using the 
computer, such as a research paper or it can store the current application being 
used by the computer.  The name of this chip is Random Access Memory chip or 
RAM chip.   
 
The amount of memory in a computer is measured in bytes, not bits.  Modern 
computers have so many bytes that usually memory is indicated as so many 
Kilobytes or Megabytes of memory.  Kilobytes have already disappeared and 
MegaBytes are rapidly fading from the computer scene while GigaBytes and 
TeraBytes are alive and well in current computer terminology. 
 
 
Figure 1.6 
Measuring Memory 
KB Kilo Byte 1 thousand bytes 
MB Mega Byte 1 million bytes 
GB Giga Byte 1 billion bytes 
TB Tera Byte 1 trillion bytes 
PB Peta Byte 1 quadrillion bytes 
EB Exa Byte 1 quintillion bytes 
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The measuring memory diagram, in figure 1.6, may get a frown or two.  The 
information is technically incorrect.  The diagram is meant to help remember the 
measure size in a rounded manner.  After all, Kilo does mean one-thousand.  
Technically speaking one KB is 210 or 1,024 bytes.  Using the same logic you can 
compute that one MB  is 220 or 1,048,576 bytes.  I am sure you can live very 
comfortably using the previous “not really correct” diagram. 
 
The most significant chunk of silicon in your computer is the CPU chip.  CPU 
stands for Central Processing Unit and this chip is the brain of the computer.  You 
cannot call this chip ROM or RAM.  On this tiny little chip are lots of permanent 
instructions that behave like ROM, and there are also many places where 
information is stored temporarily in the manner of a RAM chip.  The CPU is one 
busy little chip.  You name it, the CPU does the job.   
 
A long list of operations could follow here but the key notion is that you 
understand that all the processing, calculating and information passing is 
controlled by the Central Processing Unit.  The power of your computer, the 
capabilities of your computer, and the speed of your computer is based on your 
CPU chip more than any other computer component. 
 
  
 
Secondary Storage 
 
I just know that you are an alert student.  ROM made good sense.  RAM also 
made sense, but you are concerned.  If the information in RAM is toast when you 
turn off the computer . . . then what happens to all the stored information, like 
your research paper?  Oh, I underestimated your computer knowledge.  You do 
know that we have external hard drives, CDs and USB jump drives that can store 
information permanently.   
 
We have stored information on rust for quite some time.  Did I say rust? Yes, I 
did and perhaps you feel more comfortable with iron oxide.  Tiny particles of 
iron oxide on the surface of a tape or disk are magnetically charged positively or 
negatively.  In a different manner than the internal computer, but with a similar 
logic, coded information is stored on a tape or a disk.   
 
Please do keep in mind that this information will not disappear when the power is 
turned off, but it can be easily altered.  New information can be stored over the 
previous information.  A magnetic field of some type, like a library security gate, 
heat in a car, dust in a closet, and peanut butter in a lunch bag can do serious 
damage to your information. 
 
You might be confused about the currently popular CD-ROMs.  You can see that 
they are external to the computer, but ROM implies Read Only Memory.  CDs 
store enormous amount of information.  The information is permanent and thus 
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behaves like ROM.  When you use a CD with a computer it behaves as if you had 
added extra ROM to your computer internally.  CDs do not use rust; they are far 
too sophisticated for such a crude process.  The CD is coded with areas that 
reflect and absorb laser light.  Once again we can create a code system because 
we have two different states, on and off. 
 
The on/off state is the driving force of the digital computer.  What is digital?  
Look at your watch.  You can see digits, and you see the precise time.  There is no 
fractional time.  A clock with hour, minute and second hands is an analog device.  
It measures in a continuous fashion.  A measuring tape is also analog, as is a 
speedometer with a rotating needle.  What is the beauty of digitizing something?  
With digital information it is possible to always make a precise copy of the 
original.   
 
It is easy to transfer, store and use digitized information.  Entire pictures can be 
converted to a digitized file and used elsewhere.  I am sure you have been in 
movie theaters where “digital” sound is advertised.  So digital is the name of the 
game.  Just remember that not all digitizing is equally fast.   
 
The internal memory of the computer is digital and it uses electronics.  The access 
of a hard disk involves electronics, but the information is read off a disk that 
rotates and only one small part of the disk is “readable” at one time.  Accessing a 
disk drive is much slower than accessing internal memory. 
 
 
 
 
 
 
 

1.5 What Is Programming? 
 
 
Computer science is a highly complex field with many different branches of 
specialties.  Traditionally, the introductory courses in computer science focus on 
programming.  So what is programming?  Let us start by straightening out some 
programming misconceptions.  Frequently, I have heard the phrase: just a second 
sir, let me finish programming the computer.  I decide to be quiet and not play 
teacher.  The person “programming” the computer is using some type of data 
processing software.  In offices everywhere, clerks are using computers for a wide 
variety of data processing needs.  Now these clerks enter data, retrieve data, 
rearrange data, and sometimes do some very complex computer operations.  
However, in most cases they are not programming the computer.  Touching a 
computer keyboard is not necessarily programming. 
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Think about the word program.  At a concert, you are given a program. This 
concert program lists a sequence of performances.  A university catalog includes a 
program of studies, which is a sequence of courses required for different college 
majors.  You may hear the expression, let us stick with our program, which 
implies that people should stick to their agreed upon sequence of actions. 
 
In every case, there seem to be two words said or implied: sequence and actions.  
There exist many programs all around us and in many cases the word program or 
programming is not used.  A recipe is a program to cook something.  A well- 
organized recipe will give precise quantities of ingredients, along with a sequence 
of instructions on how to use these ingredients.   
 
Any parent who has ever purchased a some-assembly-required toy has had to 
wrestle with a sequence of instructions required to make the toy functional.  So 
we should be able to summarize all this programming stuff, apply it to computers 
and place it in the definition diagram below. 
 
 
Program Definition 
 
A program is a sequence of instructions, which enables  
a computer to perform a desired task. 
 
A programmer is a person who writes a program for a 
computer 
 
 
 
Think of programming as communicating with somebody who has a very limited 
set of vocabulary.  Also think that this person cannot handle any word that is 
mispronounced or misspelled.  Furthermore, any attempt to include a new word, 
not in the known vocabulary, will fail.  Your communication buddy cannot 
determine the meaning of a new word by the context of a sentence.  Finally, it is 
not possible to use any type of sentence that has a special meaning, slang or 
otherwise.  In other words, kicking the bucket means that some bucket somewhere 
receives a kick. 
 
A very important point is made here.  Students often think very logically, write a 
fine program, and only make some small error.  Frequently, such students, it 
might be you or your friends, become frustrated and assume some lack of ability.  
It is far easier to accept that small errors will be made, and that the computer can 
only function with totally clear, unambiguous instructions.  It is your job to learn 
this special type of communication. 
 
 

Page 12     Exposure Java 2012, APCS Edition     06-16-12 



1.6 Program Languages 
 
 
You are happy with the fact that a program is a set of instructions to perform a 
given task.  So what needs to be done is understand how instructions are 
communicated to a computer.  At this stage, we have talked quite a bit about 
binary code, digital information and you have a pretty good hunch that our 
computers are not using Star Trek technology.  So do not try to talk to a computer 
in English and tell it to finish your history homework. 
 
For decades computer scientists have struggled with computers understanding 
human language.  It has not been easy.  We have made remarkable progress and a 
brief history of programming languages will help to understand where we are 
today, and what you will be doing this school year in computer science. 
 
 
Programming In Machine Code 

 
Programming the first computers was an unbelievably difficult task.  Individual 
vacuum tubes had to be switched on or off.  Instructions were sequenced in early 
computers by physically plugging wires from one computer memory segment to 
another.  It is true that the early computers were amazingly fast.  They were 
electronic, and they amazed people with their speed and accuracy, but 
programming those early computers was incredibly time consuming.  Very few 
computers existed in those early days, and large teams of programmers and 
technicians were necessary for programming even simple jobs.  Later, computers 
did improve the program process by allowing tape and cards to be used for 
program input.  This was far more efficient than walking inside a computer, but 
there still remained the tedious process of thousands of 1s and 0s that had to be 
entered.  Mistakes were very easily made, and very difficult to detect. 
 
 
Programming with Interpreters and Compilers 
 
If a program can perform many tasks then why not write a program that assists a 
person in writing a program.  This is precisely the point made by the late Grace 
Hopper.  Grace Hopper was a lieutenant in the Navy when she first worked 
extensively with computers.  She was largely instrumental for developing 
translating programs that allow programming in a human-style language.  She was 
one of the main developers of the popular program language, COBOL, and was 
very influential in the development of early translators.  Two types of translating 
programs were created, interpreters and compilers.  An interpreter takes a 
program and translates the program one line at a time.  After each line is 
translated, the resulting machine code is executed.  A compiler translates the 
entire program into a machine code file and then executes the file.   
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Low-Level and High-Level Program Languages 
 
Languages that are very close to computer binary code are called low-level.  
Machine code and Assembly Language are low-level languages.  Languages that 
are closer to human languages are called high-level languages.  Some languages 
are very high-level today, and many programming tasks have already been 
performed.  With many languages, it is possible to click and drag on program 
objects that have already been created and insert them inside your program.   
 
So why not simply write your programs in English?  Is that not a matter of 
creating some kind of translating program that takes English instructions and 
creates a machine code file for the computer?  This is certainly what has been 
attempted for many years, but translating human languages has been very elusive.  
Consider the following example.  In the sixties, computer scientists tried to write 
a program that would translate English into Russian and Russian into English.  
This is really the same problem of properly understanding the meaning of human 
language.  The scientists decided to test their program by entering an English 
sentence.  The resulting Russian sentence was then entered back into the 
computer and the final result should be the original English sentence.  Should, 
that is, if the computer could translate correctly in both directions.  The original 
sentence entered was: 
 

The spirit is willing but the flesh is weak 
 
I do not have a clue what the Russian result was, but I do know the final English 
result.  Our computer scientists were quite surprised with 
 

The Vodka is great but the meat is rotten 
 
 
 

This little experiment showed the major problem with human languages.  Human 
languages like English are idiomatic.  We use all these idioms and proverbs, and 
slang and special nuances that are meaningless to the computers.  How can 
computers figure out human language, when humans are confused?  The bottom 
line is that programming requires a restricted language.  This language can have 
human type words, but the words selected, the symbols and punctuation used all 
must have a very precise meaning.   
 
The manner in which the program language structures its statements is called 
syntax.  Program languages must have very precise syntax.  Compilers first check 
to see if a program has correct syntax.  Only after the syntax checks out, is the 
next step of translating into binary code performed. 
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A Brief History of Program Languages 
 
 
The first successful programming language for the mathematics and scientific 
community, FORTRAN (FORmula TRANslation language), was released in 
1956.  FORTRAN was an excellent language for mathematics and science, but it 
could not handle the record processing required for the business world.   
 
 
 
In 1960, COBOL (COmmon Business Oriented Language) was created (largely 
by Grace Hopper) for the business community and the armed forces. COBOL 
became extremely successful when the Department of Defense adopted COBOL 
as its official programming language. 
 
 
 
PL/1 (Programming Language 1) followed, trying to be a language for 
everybody.  PL/1 attempted to be both an excellent language for science and for 
business.  The result was an extremely cumbersome language that never gained 
much popularity.  Then there were a host of many other short-lived languages.   
 
 
 
BASIC (Beginner All-purpose Symbolic Instructional Code) was designed for 
beginning college students.  BASIC became the first popular program language 
for personal computers in the seventies.  BASIC required little memory, and it 
was the only language that could initially be handled by the first micro computers.   
 
 
 
In the late seventies, early eighties, Pascal took a strong hold in the educational 
community.  Pascal was developed by Niklaus Wirth, specifically for the purpose 
of teaching proper computer science programming techniques.  This language was 
adopted for the Advanced Placement Computer Science Examination in 1984 and 
stayed in that position until the 1998 exam. 
 
 
 
In the early seventies, the UNIX operating system was developed at the Bell 
laboratories.  This operating system was written in several languages some of 
which were called BCPL or just plain B.  A later version of the language was 
called C, since it followed B.  
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As the demands for sophisticated computer uses grew, so did the demand for ever 
more sophisticated computer programming languages.  A new era with a powerful 
programming technique was born called Object Oriented Programming (OOP).    
Bjarne Stroustrup combined the popularity of the existing C language with the 
demands for OOP and developed C. 
 
C++ will continue to be a very important programming language for years to 
come.  The industrial strength features and the tremendous number of programs 
written in C++ guarantee its survival. 
 
 
 
Java Comes on the Scene 

 
In the early Nineties Sun Microsystems worked on a language called Oak.  The 
main focus of this new language was to be platform independent and object-
oriented.  Platform independent means that the language does not cause problems 
as programs are transported between different hardware and software platforms. 
 
Oak was used internally by Sun Microsystems for about four years and released to 
the public in 1995 with the new name Java.  Java was a big success largely 
because the new language was perfectly suited for the Internet. 
 
Universities also adopted Java very rapidly.  By the late Nineties object-oriented 
programming was taught everywhere and the new language Java gave no choice 
like C++.  This appealed to many college professors who did not like the fact that 
C++ allowed, older non-OOP programming. 
 
The College Board adopted Java as the AP Computer Science language to be used 
for its examination starting with the 2003-2004 school year.  And you have just 
started a computer science course that will use Java as its programming language. 
 
 In 2009 Oracle purchased Sun Microsystems.  Java has continued to improve in 
the same manner as when Sun Microsystems owned the company. 
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1.7 Networking 
 
 
When you grow up in a certain environment, it can easily seem natural, as if the 
environment was always the way you see it.  Today's students think it is perfectly 
normal that computers can use e-mail, play video games and surf the Internet.  It 
was not always that simple.  Computers evolved and yes computers do seem to 
evolve much faster than almost any other type of human creation. 
 
 
SneakerNet 
 
Early personal computers were not networked at all.  Every computer was a stand-
alone computer.  Some computers were hooked up to printers and many others 
were not.  If you needed to print something, and you were not directly connected 
to a printer, you stored your document on a floppy diskette, walked to a computer 
with an attached printer, and then printed the document.  If a group of computer 
programmers worked together on a project, they needed to get up frequently with 
stored information to share it with other members in the team.  Running around to 
share computer information is now called the Sneaker Net because sharing files or 
printing files requires you to put on your sneakers and walk to another computer.   
 
 
Peer-to-Peer Networks 
 
The first practical networks for personal computers were peer-to-peer networks.  
A peer-to-peer network is a small group of computers with a common purpose all 
connected to each other.  This small network allowed a single printer to be used 
by any computer on the network and computers could also share information.  
These types of networks were called Local Area Networks or LANs.  Initially, the 
networks were true peer-to-peer networks.  This means that every computer on 
the network was equal.  All computers were personal computer work stations.   
 
 
Cient-Server Networks 
 
Peer-to-peer networks do not work well when networks get large.  Special, 
dedicated computers, called servers, were needed.  A server is a specialty 
computer that is connected to the LAN for one or more purposes.  Servers can be 
used for printing, logon authentications, permanent data storage, web site 
management and communication.  Many businesses would have multiple servers 
set up in such a manner that some servers exist for the purpose of backing up the 
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primary server.  Using backup systems, tape storage or other backup means 
insured computer reliability in case of computer failure.   
 
The Department Of Defense Networking Role 
 
It may come as a shock to you, but the Internet was not created so that teenagers 
could play video games and download music.  The Internet has its origins in the 
"Cold War."  If you do not know what the "Cold War" is ask your Social Studies 
teacher, your parents or any old person over 30.  During the Cold War there was a 
major concern about the country being paralyzed by a direct nuclear hit on the 
Pentagon.  It used to be that all military communications traveled through the 
Pentagon.  If some enemy force could knock out the Pentagon, the rest of the 
military establishment communication would be lost.  A means of communication 
had to be created that was capable to keep working regardless of damage created 
anywhere.  This was the birth of the Internet.  The Internet has no central location 
where all the control computers are located.  Any part of the Internet can be 
damaged and all information will then travel around the damaged area. 
 
 
 
The Modern Internet 
 
Students often think that the Internet is free.  Well that would be lovely, but 
billions of dollars are invested in networking equipment that needs to be paid in 
some fashion.  Computers all over the world are first connected to computers 
within their own business or school.  Normally, businesses and schools have a 
series of LANs that all connect into a large network called an Intranet.  An 
Intranet behaves like the Internet on a local business level.  This promotes 
security, speed and saves money.   
 
Now the moment a school, a business, your home, wants to be connected to the 
outside world and the giant world-wide network known as the Internet, you have 
access to millions of lines of telecommunications.  This will cost money and 
every person, every school and every business who wants this access needs to use 
an Internet Service Provider or ISP.  You pay a monthly fee to the ISP for the 
Internet connection.  The amount of money you pay depends on the amount of 
traffic that flows through your connection and the speed of your Internet 
connection.   
 
Today many computers use a wireless connection to hook up to some local 
network, that in turn hooks up to the Internet.  Wireless connections are 
convenient, but there are some problems.  Signals are not always reliable, just like 
cell phones.  You may be stuck in an area somewhere where the signal is weak.  
Furthermore, there is the security issue.  Information that travels wireless is much 
easier to pick up by hackers than information that is channeled through cable. 
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1.8 Hardware and Software 
 
 
Computer science, like all technical fields, has a huge library of technical terms 
and acronyms.  Volumes can be filled with all kinds of technical vocabulary.  
Have no fear; you will not be exposed to volumes, but at the end of this chapter 
you do need some exposure to the more common terms you will encounter in the 
computer world.  You have already learned about different types of memory, 
programming languages and networking.  There are a few important computer 
terms that you need to understand. 
 
For starters, it is important that you understand the hardware and software 
difference.  These are the two biggest divisions in the computer business.  
Hardware involves all the computer components that can be seen, felt, picked up 
and dropped, like a monitor, a mouse, a jump drive.  Software involves the set of 
computer instructions that are coded on an USB jump drive, a CD, or a hard drive. 
 
 
 
Computer Hardware and Peripheral Devices 
 
There are big, visible hardware items that most students know because such items 
are difficult to miss.  This type of hardware includes the main computer box, the 
monitor, printer, and scanner.  There are additional hardware items that are not 
quite as easy to detect.   
 
It helps to start at the most essential computer components.  There is the CPU 
(Central Processing Unit), which controls the computer operations.  The CPU 
together with the primary memory storage represents the actual computer.  
Frequently, when people say to move the CPU to some desk, they mean the big 
box that contains the CPU and computer memory.  In reality it contains lots more 
than just a bunch of memory chips.  There are also many peripheral devices. 
 
What does periphery mean?  It means an imprecise boundary.  If the computers 
are located on the periphery of the classroom, then the computers are located 
against the walls of the classroom.  Computer hardware falls into two categories.  
There are internal peripheral devices and external peripheral devices. 
 
External peripheral devices were already mentioned.  These are hardware, located 
outside the computer and connected with some interface, which is usually a cable, 
but it can also be wireless.  The first external peripheral device you see is the 
monitor.  In the old days a monitor was called a CRT (Cathode Ray Tube).  This 
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was appropriate with the bulky monitors that looked like old televisions.  Today 
many monitors use LCD (Liquid Crystal Display) or Plasma screens.  It is 
common now for monitors to be 17, 24, or even 28 inches. (Right now, I am 
actually looking at a 48 inch plasma screen as I edit the 2012 version of this 
chapter.)  Things have has changed considerably since the days of 10 inch 
computer monitors.   
 
Other external peripheral devices include a printer, keyboard, mouse, scanner, 
jump drive or other memory stick. 
 
There are many internal peripheral devices that are connected to the computer 
inside the computer case.  These devices include the disk drive, CD ROM drive, 
digital camera memory drive, network interface card and video card. 
 
 
 
Computer Software 
 
Computer software provides instructions to a computer.  The most important 
aspect of this course is to learn how to give correct and logical instructions to a 
computer with the help of a programming language. 
 
Software falls into two categories.  There is system software and application 
software.  Usually, students entering high school are already familiar with 
applications software.  
 
Applications software runs an application on a computer.  Cell phones call this 
an app.  The whole reason why a computer exists is so that it can assist people in 
some type of application.  For centuries, accounting kept large, complicated 
spreadsheets of business numbers.  Now these same numbers are entered on an 
electronic spreadsheet.  You will not experience the horror of finding some 
mistakes on the early pages of a thirty page, typed, research paper.  This type of 
mistake necessitates retyping the majority of the pages.  Today, this is a simple 
matter of inserting the corrections on a word processor program.  Spread sheets 
and word processors were the first software applications.  Currently, there are 
thousands of other applications to assist people in every possible area from 
completing tax returns to playing video games. 
 
System software involves the instructions that the computer requires to operate 
properly.  A common term is OS (operating system).  The major operating 
systems are Windows, UNIX, Linux and the MAC OS.  It is important that you 
understand the operation of your operating system.  With an OS you can store, 
move and organize data.  You can install new external devices like printers and 
scanners.  You can personalize your computer with a desktop appearance and 
color selections.  You can install additional applications and computer protection 
against losing data and viruses. 
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1.9 Summary 
 
 
This has been an introductory hodge-podge chapter.  It is awkward to jump 
straight into computer science without any type of introduction.  Students arrive at 
a first computer science course with a wide variety of technology backgrounds.  
Some students know a little keyboarding and Internet access along with basic 
word processing skills taught in earlier grades.  Other students come to computer 
science with a sophisticated degree of knowledge that can include a thorough 
understanding of operating systems and frequently knowledge of one or more 
program languages as well. 
 
The secret of computer information storage and calculation is the binary system. 
Information is stored in a computer with combinations of base-2 ones and zeroes.  
Individual binary digits (bits) store a one or a zero.  A one means true and a zero 
means false.  A set of eight bits forms one byte.   
 
A byte can store one character in memory with ASCII, which allows 256 
different characters.  The newer, international Unicode stores one character in 
two bytes for a total of 65536 different characters. 
 
Neither this chapter nor this book explained any details about the operating 
system.  Operating systems change frequently, or at least operating system 
versions change to a new-and-improved model about every two or three years.  A 
solid knowledge of your computer's operating system is vital.  Writing a computer 
program requires knowledge of editing text, saving and loading files and moving 
around the hard drive's directory system efficiently. 
 
If your basic computer knowledge is weak, make sure to pick up additional 
information from your teacher, library or bookstore.  Technology is evolving and 
students arrive in computer science classes with increased sophistication.  In this 
course no prior knowledge whatsoever about any programming language or 
programming logic is assumed.  However, a fundamental knowledge of basic 
computer operations is essential. 
 
Sun Microsystems created Java to be a programming language that is portable on 
many computer platforms, a so-called platform-independent language.  They also 
wanted the language to be compatible with web page development. 
 
Early computers were stand-alone work stations.  The first networked computers used 
a "peer-to-peer" network.  This was followed by LANs (Local Area Networks) that 
connected dedicated specialty servers with computers and printers for a common 
purpose.  The Department of Defense developed the Internet as a means to provide 
communication at war time. 
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Individuals, schools and businesses can set up a LAN at their private location without 
paying a fee beyond the cost of the necessary hardware and software.  Connection to 
the Internet requires an ISP (Internet Service Provider) and a monthly connection fee. 
 
Many computers today, especially laptop computers, have wireless network 
connections.  Such connections are convenient, but they are not as reliable and there is 
also a greater security risk. 
 
Computers use hardware and software.  Hardware peripheral devices are the visible 
computer components.  There are external peripheral devices, such as monitors, 
keyboards, printers and scanners.  There are also internal peripheral devices like disk 
drives, CD ROM drives, network interface cards and video cards. 
 
Software falls into two categories of application software and operating system 
software.  Application software includes the common applications of word processing 
and spreadsheets, but also tax return software and video games.  Operating system 
software runs the computer and allows the user to personalize the computer to his or 
her needs and organize data.   
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APCS Summer Work Chapter I, Set A         Date: 
Name:    Period: 
1. In what 3 ways are computers superior to human beings?

2. What is really the cause of most “computer errors”?

3. If you have important information saved on a disk, what should you do to protect against the possibility
of losing this information?

4. What is Morse Code based on?

5. Finish this sentence.  The secret of Morse code is the fact that electricity can be…

6. How many different combinations of “on” and “off” are possible with 8 “lightbulbs”?

7. What number system do you use?

8. What number system does the computer use?

9. What does ASCII stand for?

10. What ASCII range is used for the “standard set of characters”?

11. What ASCII range is used for the “extended set of characters”?

12. What is the ASCII code for a capital A?

13. What is “bit” an abbreviation for?

14. How many bits are in a byte?
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15. Java does not use ASCII.  What does it use instead? 
  
  
16. Refer to your answer from the previous question.  How is this coding system different from ASCII? 
  
 
17. What is a “nibble”? 
  
 
18. How many different combinations are possible with 2 bytes? 
  
 
19. Early computers used vacuum tubes.  How much information did one vacuum tube store? 
  
 
20. What eventually replaced the vacuum tubes? 
  
 
21. What do computers use today to store information? 
  
 
22. Which has more power?   
 The cheapest cell phone made today, or the $10,000,000 ENIAC computer from 1946? 
  
 
23. What number system is typically used to display memory addresses?  
  
 
24. What is the main board in a computer, with all the primary computer components, called? 
   
 
25. What are computer chips made out of? 
   
 
26. When a metal is a “semiconductor” that means it allows you to precisely control the flow of what? 
   
 
27. What kind of chip stores permanent information for the computer? 
   
 
28. What does ROM stand for? 
  
 
29. What kind of chip stores temporary information for the computer? 
   
 
30. What does RAM stand for? 
  
 
31. Which stores more information, gigabytes or terabytes? 
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32. Exactly how many bytes are in a kilobyte? 
   
 
33. What does CPU stand for? 
  
 
34. The CPU is essentially the _______ of the computer. 
   
 
35. Iron Oxide is the technical term for something we use to store information on a disk.   
 What is the more common term? 
   
 
36. What secondary storage device is coded with areas that reflect and absorb laser light? 
   
  
37. Is a protractor digital or analog? 
  
 
38. What type of information allows you to make a precise copy of the original? 
    
 
39. Define the word “program”. 
  
 
40. Explain why programming in machine language is undesirable. 
  
 
41. List 2 of Grace Hopper’s accomplishments. 
  
  
 
42. Explain the difference between an interpreter and a compiler. 
  
  
 
43. What is a “low-level” language? 
  
 
44. What is a high-level language? 
  
 
45. Why do we not simply use English, or any other human language, to program a computer? 
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APCS Sumemr Work  Chapter I, Set B        Date: 
Name:    Period: 
1. What was the first successful programming language for the mathematics and scientific community

language?

2. What does FORTRAN stand for?

3. What community was COBOL created for?

4. What does COBOL stand for?

5. What language attempted to be a language that was good for science and for business, but turned out to
be far too cumbersome?

6. Who was BASIC designed for?

7. What does BASIC stand for?

8. What was the first language used for personal computers back in the 1970s?

9. Who developed Pascal?

10. Refer to the previous questions.  Why did he develop Pascal?

11. What does OOP stand for?

12. How is C++ different from the original C?

13. What does “platform independent” mean?

14. When was Java released… and by whom?

15. Were early personal computers networked?
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16. What is Sneaker Net? 
 
 
 
17. The first practical networks for personal computers were called what? 
 peer-to-  networks 

 
18. What is a peer-to-peer network? 
  
 
19. What does LAN stand for? 
  
 
20. What is a server? 
  
  
 
21. The Internet came about during what period in our history? 
  
 
22. Where in the Internet is the central location where all the control computers are located? 
  
 
23. Normally, businesses and schools have a series of LANs that all connect into a large network called 

what? 
  

 
24. What does ISP stand for? 
  
 
25. Wireless connections are convenient, but there are some problems.  List one.  
  
 
26. Refer to the previous question.  List another problem.  
 
 
 
27. What does hardware involve? 
  
 
 
28. What does software involve? 
 Software involves the set of computer instructions that are coded on a disk, a CD, or a hard drive. 
 
29. What are external peripheral devices?  
  
 
 
30. Refer to the previous question.  Can these be wireless?  
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31. What does CRT stand for? 
  
 
32. What does LCD stand for? 
  
 
33. How are internal peripheral devices different from external peripheral devices? 
  
 
34. What does computer software do? 
  
 
35. Spreadsheets and word processors are examples of what kind of software? 
  
 
36. What does system software involve? 
  
 
37. List 4 major operating systems. 
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2.1 Introduction 
 
 
Some students are impatient in general, but when it comes to technology, many 
students are very impatient.  Lots of students march in a computer science class 
with prior knowledge of using a computer.  Such students have played fancy 
video games, emailed all over town, researched on the Internet, and used 
computers for word processing and many other applications.  These students are 
not impressed with a dull - black & white - text output, shown in figure 2.1 that 
displays:  Hello Guys. 
 
 
Figure 2.1 

 
 
 
 
Computer science is not very different from many other professions in the 
introductory stages.  Few medical students perform open-heart surgery during the 
first week of medical school.  The average law student is not asked to argue a case 
before the Supreme Court after studying one court case.  Navy pilot candidates 
are not asked to land an airplane on an aircraft carrier at night, during a storm, 
with one engine shut down, during week-one of flight training. In other words, if 
you expect to start creating programs that will guarantee you ten-thousand dollars 
a week part-time job, then you will be disappointed. 
 
This chapter will start by showing you the necessary tools to write a simple Java 
program.  Keep in mind that you will be creating your program in a high-level 
language, Java.  This means you need some type of editing environment to write 
your program.  After the program is written you need to go through several steps 
to create machine code that can be executed by the computer.  Learning those 
fundamental program-writing skills is right now your primary concern. 
 

24     Exposure Java 2012, APCS Edition     07-02-12 



There are two primary output modes that are available with Java: text and 
graphics.  Text is both pretty easy and pretty boring.  Graphics is exciting, 
interesting and quite a bit more challenging.  The focus in this chapter is to 
understand first how to execute small, simple text programs.  Exciting video 
games, snazzy interactive web pages are all possible with Java.  However, that is 
not a practical starting point. 
 
It is possible that you already know some other programming language, such as 
C++ or Visual BASIC.  If such is the case, you will learn Java much faster and 
you may find the topic descriptions in Exposure Java rather slow moving.  That is 
fine, but keep in mind that this text book is written for the student who has no 
prior knowledge of any programming language or any exposure to computer 
science concepts.  If you have such prior knowledge, you are lucky, but do be 
careful.  Java is similar to some other program languages, but there are also major 
differences, which can cause difficulties.  
 
 
 
 
 
 
 

2.2 Getting Started with Java 
 
 
There are many abstract concepts in computer science.  These are concepts 
independent of any programming language.  Object Oriented Design, Algorithmic 
Analysis and various other topics can be discussed without reference to a specific 
programming language.  In high school and in college the title of the course will 
probably say Computer Science or AP Computer Science.  The course title will 
not state Java Programming.  Yet here you are in Chapter II with a section titled: 
Introduction to Java.  You will learn many common generic computer science 
concepts.   My experience has shown that students are more comfortable when 
abstractness and generic concepts come at a later date. 
 
Consider the following.  You love to travel.  Traveling everywhere is your goal, 
your passion and your dreams.  So what do you do?  Just travel?  That is not so 
practical.  You want to visit many foreign destinations, but getting there requires 
familiarity with air travel or train travel or car travel or canoeing or hiking or 
biking.  At this stage let us consider that our goal and destination is to unlock the 
mysteries of computer science and right now we are using the Java Train to get us 
there.  So come aboard and see where we are heading. 
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2.3 A Visit to the United Nations 
 
 
Some students are getting concerned.  Perhaps you have heard that Mr. Schram is 
actually also certified as a Social Studies teacher and the poor man is just getting 
confused.  How does the United Nations help us get started with Java?  Good 
question and you will soon see how the United Nations provides us with an 
excellent analogy to explain how Java accomplishes some of its main goals.  Have 
you ever observed a United Nations meeting with all the delegates present?  It is 
fascinating to hear around 200 delegates from around the world communicate and 
yet each delegate speaks in his or her own language.  How does everybody else 
understand what is discussed in roughly 200 different languages? 
 
The delegates could consider that everybody speaks in one universal language. 
What might that language be?  Oh, of course, it is English.  That is easy for you to 
say, because you already speak English.  How about Spanish?  Spanish is spoken 
all around the world.  It seems like a good candidate for a universal language.  
Now hold on and be not so quick.  In reality more people speak Chinese than 
English or Spanish, so the logical choice should be Chinese.  I trust you see the 
problem.  Convincing 200 delegates to adopt a single language would probably 
mark the end of the United Nations, as we know it today.  
 
Now the UN could hire translators for every possible language combination.  That 
adds up to about 20,000 different translators and an enormous salary budget for 
the UN.  We have not even considered where the 20,000 translators would be 
staying in the building.  Perhaps you think that 20,000 is an outrageous number, 
but think about it.  The delegate speaking Punjabi needs 199 translators from 
Punjabi to each of the other 199 languages.  The next delegate needs 198 
translators, and then 197 and so forth until the last delegate needs one translator.  
This means we need to add up all the numbers from 1 to 199.  There is a 
mathematical formula that will compute this: 
 
Sum of all #s from 1 to N  =  N(N+1)  =  199(200)  =  19,900  (close to 20,000) 
         2    2 
 
I hope you do not think that the UN uses such an approach.  A clever two-step 
translation process is used.  English is selected as an intermediate language.  Do 
not get confused, because English is not the selected universal language for all the 
delegates.  It is an intermediate language.  This requires 199 translators who can 
each speak one of the 199 languages and English.   
 
Assume that delegate from India speaks Punjabi.  His or her message is first 
translated by one translator from Punjabi to English.  Then 198 translators go to 
work and translate English to each one of the other 198 languages.  Suppose that 
the delegate from Iran responds in Farsi.  The process repeats itself in the 
opposite direction.  Farsi is first translated into English.  Now English is 
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translated into 198 different languages, including Punjabi, and the delegate from 
India has a first response.  Yes it does result in a time delay, but with a minimal 
number of translators everybody is able to communicate.  The secret of the United 
Nations communication success is the two-step translation process with the 
intermediate English step.  Java uses a similar two-step translation process to 
achieve one of its important goals of being platform independent. 
 
 
 
 
 
 
 

2.4 Java Bytecode 
 
 
Computers have improved tremendously over the years and today most computers 
communicate rather well with each other.  Still, it is common to create a program 
on one computer that will simply not work on another computer.  As a summer 
workshop presenter for many years I would be careful to bring along my own 
Pascal and C++ software.  Early on, I learned that my programs, carefully written 
and checked in my own lab, would frequently hiccup in another lab with different 
computers and software. 
 
One of Java's goals is to be platform independent.  The term platform is used 
abstractly here, but you can use it literally.  If you walk from one platform onto 
another platform that are both of identical size and height it is easy to transfer. 
Different platforms cause difficulties.  In the early days of train travel, Europeans 
experienced the inconvenience of changing trains at some country borders, 
because the railroad tracks were different sizes and trains could not continue. 
 
 
 
Platform Independence 
 
A programming language is considered platform 
independent or portable if program source code created on 
one type of computer platform can execute on another 
computer platform without any difficulty. 
 
 
 
So how does Java accomplish this feat?  Programs start out as source code written 
by a programmer in a somewhat human language, which in this case is Java.  
Next this source code needs to be translated into machine code that the computer 
understands.  A machine code file on one computer does not necessarily make 
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sense to another computer.  The code file may contain lovely ones and zeroes of 
the type that computers use, but not all computers follow the same rules of how to 
handle this low-level code.  Look around when you travel.  Not everybody drives 
on the right side of the road. 
 
Java starts by compiling the high-level source code into bytecode.  Bytecode is 
almost machine code, but not quite.  Computers cannot execute bytecode.  The 
bytecode file that is created will be identical regardless of where it was created. 
Think about the UN.  Bytecode is the intermediate English stage.  This means that 
Java compilers need to be available for all the different platforms to create the 
exact same bytecode for the same source code.   
 
Bytecode is not understood by any computer.  It is not the machine code that is 
normally required for execution.  However, bytecode is understood by a special 
program that is a Java interpreter.  That is right, Java uses a compiler to translate 
programmer's source code into bytecode and then continues with an interpreter to 
translate and execute the bytecode file line by line. 
 
 
 
Bytecode 
 
Bytecode is a low level-level code file that cannot execute 
as a regular machine code file. 
 
Bytecode is understood, and executed, by a Java 
interpreter, called a Java Virtual Machine (JVM) 
 
 
 
Do you understand the United Nations analogy better now?  Platform-A uses the 
necessary compiler software to translate a source code program into a bytecode 
file. This bytecode file arrives at Platform-B.  Platform-B has acquired a Java 
interpreter that will translate, and execute the bytecode according to Platform-B's 
requirements. 
 
So does the two-step translation process makes sense to you, even though 
platform-independence is not a priority in your life?  But why use both a compiler 
and interpreter?  Aren't compilers more efficient translators?  Good question and 
compilers do execute much faster than interpreters.  However, the efficiency 
comes with a price.  Compilers are much larger programs than interpreters.  It 
takes sophisticated processing to determine if an entire program has correct 
syntax before the translation process starts.  Interpreters are only concerned if one 
line has correct syntax and then proceeds to translate that one line. 
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The answer to this question is connected with Sun Microsystems's (now Oracle) 
second goal. Remember that their first goal was to create a platform-independent 
language, and that goal was achieved with the two-step translation process.  Their 
second goal was to create a language that would be suitable with web pages on 
the Internet. Achieving this goal requires that a web browser can translate the 
provided bytecode.  Using a compiler does mean efficient execution speed, but it 
also means a large program that needs to be added to the web browser.   
 
There is also a secondary problem.  Compilers first translate the entire file before 
execution.  Now this is a big plus and customers of application programs do not 
have to wait around to translate any programs.  When you word process you do 
not start by translating some source code program.  This was already done for you 
by the software company.  You get the executable program and the only waiting 
time required is the time that it takes to load the program in memory and execute 
the instructions of the program.  With a web browser there is another story.  You 
click on some Internet link and now your web browser downloads some Java 
bytecode.  Many people will get impatient waiting around for an initial translation 
process, even if the end result is quicker.  If the web browser uses an interpreter 
that starts spitting out execution after each line of translation that means 
something is happening, and this approach is more desirable for a web browser. 
 
 
 
Java Uses a Compiler and an Interpreter 
 
Java uses a compiler to translate the program source code 
created by the programmer into bytecode. 
 
Java then continues and uses an interpreter to translate 
the bytecode into executable machine code line by line. 
 
    
 
 
It must be clearly understood that it is not possible to take some Java bytecode 
and start executing this on any computer.  Yes the code is meant to be portable to 
any computer with any operating system.  However, this only works with a 
computer that has a Java Virtual Machine (JVM).  JVM is the name for the 
interpreter that takes the bytecode and then executes the program.  The name 
virtual is selected because with this interpreter in place, the computer now acts 
like any other computer that has the JVM.  The key here is that there are many 
JVMs floating around.  Everyone starts with the same bytecode, but these 
different JVMs all take the bytecode and create the appropriate machine code for 
its assigned computer. 
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You may also understand some delay with web pages.  First, there is the time 
required to actually download the web page file.  Second, if the file contains Java 
bytecode then there will be a second delay translating the Java file.  Why then use 
Java?  Java has several nice benefits for the Internet.  With Java it is possible to 
make web pages dynamic and interact with the user.  Regular web pages can look 
pretty, but it requires some special language like JavaScript, VBScript or Java to 
provide information to web pages that can be processed.  A second benefit is 
security.  Regular HTML web pages do not hide the code.  The code used to 
create the web page can be viewed in the browser.  Frequently, this is not very 
desirable like in the case where you take an on-line test.  It is not possible to see 
the original Java source code and even if you could view the Java bytecode in the 
browser, it would not make any sense at all. 
 
 
 
 
 
 
 

2.5 Applications and Applets 
 
 
The term Java Applet is now so widespread that most computer and Internet users 
have seen or heard this term rather frequently.  Do you know what an applet is? 
The name implies little application and that definition can cause confusion.  A 
Word Processing program is a very large application.  Another program that 
averages three numbers is a very small application, but the average program can 
either be an application or an applet in Java. 
 
When a program is written to execute in its own stand-alone environment, it is a 
regular application.  This is different from a program that operates inside a web 
page.  The web page is controlled by HTML, which is Hyper Text Markup 
Language, a special program language for web pages.  When a Java bytecode file 
operates inside a web page, it must conform to certain web page standards that do 
not exist in a stand-alone environment.  The web page controls the Java bytecode 
and not the other way around.  Now if the bytecode is designed to operate inside a 
web page it is called an applet, otherwise it is called an application. 
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Applet or Application? 
 
A Java program designed to operate inside a web page is 
called an applet. 
 
A Java program designed to operate in a stand-alone 
environment is called an application. 
 
 
 
 
If the difference between application and applet is clear then you should realize 
that an applet could be much larger than an application.  Now in reality it is true 
that most applications are larger than applets; it is just important to know that this 
is not a requirement.   You must also understand that a web page can have 
multiple applets inserted throughout the entire website.  Remember that it is not 
possible to create an entire website with Java.  The Java applet or applets must 
operate inside an HTML environment that controls the website. 
 
 
 
 
 
 
 

2.6 Using Java Software 
 
 
Oracle provides the necessary software to compile and execute Java programs.  
This is called the JDK (Java Development Kit).  In 2009 Oracle bought Sun 
Microsystems so the software is actually downloaded from Oracle’s website.  
Sun/Oracle allows you to download this software free of charge, subject to a 
variety of legal conditions.  Basically, to write Java programs you need an editor, 
a compiler and an interpreter.   
 
 
 
The Basic Java Tools 
 

1. A text editor to write Java program source code 
2. A compiler to translate source code into bytecode 
3. An interpreter to translate and execute bytecode 
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The Java software provides you with the necessary compiler and interpreter 
software for free. The text editor is where there are many choices.  There is a 
choice between a text editor that is part of an integrated environment and a stand-
alone text editor.  There are various software packages on the market that 
combine the editor to write the program with the Java translators and various 
other tools to develop Java programs.  Such software has a complete Integrated 
Development Environment or IDE for Java.  Many of the Java IDEs need to be 
purchased, but there are also some excellent free IDE products on the market.   
 
To truly understand the convenience of an IDE you will first need to understand 
what is involved with Java program development using a stand-alone text editor.  
You need to start with a fundamental text editor.  It is not necessary that this is a 
full-fledged word processor.  There is no need to underline program statements, 
display words in different font sizes or spell-check the program.  Underlining Java 
code will confuse the compiler and spell-checkers are only familiar with a human 
language like English, not a programming language like Java.  A plain-old editor 
like Notepad is sufficient, and such a text editor comes free with any type of 
windows environment.  The text editor is used to create, load and save Java 
programs.  All Java source programs end with the .java suffix. 
 
Now it is necessary to use the Java compiler to create bytecode.  The Java 
compiler can be accessed at the Command Prompt.  If the Java compiler is happy 
with the syntax of your program, the source code will be translated into bytecode.  
All bytecode files will end with a .class suffix.  If some mistake is made in the 
sentence structure or syntax of your program statements, the compiler will 
respond with some error messages.  At this stage you need to return to the text 
editor to identify and fix your errors.   
 
It is this process of going back forth between text editor and compiler that is 
avoided by the IDEs of a variety of software products.  The IDE creates the 
program and also compiles and executes the program.  If a mistake is made in the 
creation of the program, the IDE automatically returns you to the editor to find 
your mistake.  You will not need to be too concerned about using the rather 
tedious text editor and command prompt since you are going to be using an IDE.   
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The Three Steps of a Java Program 
 
1.  Write the Java source in some text editor.   
  The source code file must end with .java. 
 
2.  Translate the source code file with a Java compiler into 
  an intermediate bytecode file that will end with .class. 
 
3.  Execute the bytecode file with a Java Virtual Machine 
  (JVM) program, which is an interpreter. 
 
  This is also known at the Java Runtime Environment or  
  (JRE) program. 
 
  
 
Note:  All three of these steps can be done with a text editor 
and the command prompt or an Integrated Development 
Environment (IDE), like JCreator.   
 
 
 
Instructions on how to install this software is provided in separate PowerPoint 
presentations. These files are located in the InstallingJava folder.   The first file 
in this folder is InstallingJava-DownloadFiles.ppt.  This is for people who are 
starting with nothing.  It takes you through the steps of downloading and 
installing the JDK, downloading and installing JCreator, and making all the 
appropriate adjustments to the JCreator settings.  This can be used to install Java 
at home or pretty much anywhere.  The second file is InstallingJava-
ProvidedFiles.ppt.  In many schools, like John Paul II High School, the teacher 
has already downloaded the necessary files, which are jdk-7u3-windows-
i586.exe for the JDK and jcrea500_setup.exe for JCreator.  The files still need to 
be executed to install the software and the JCreator settings still need to be set.   
 
There is a very common mistake made at this point.  Students know we are using 
JCreator software to write the Java programs, so they install JCreator and 
completely forget about the JDK.  Since JCreator is an IDE, it gives the 
impression that everything happens in JCreator.  In reality JCreator does not 
function without the JDK.  When you click the Build icon in JCreator it is the 
JDK that compiles your program.  When you click the Run icon in JCreator it is 
the JDK that executes your program.  The point is the JDK must be installed first 
before JCreator is installed. 
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Some people are in labs where the JDK and JCreator are already installed… or 
they have a laptop and their school has already installed the software.  OK fine, 
but in many cases the JCreator settings still need to be done.  For this situation 
there is one more PowerPoint available called InstallingJava-SettingsOnly.ppt.   
 
Please keep the following in mind.  This chapter was updated in Jan 08, 2012.  At 
that time the most recent version of the JDK is Java Version 7 Update 2, which is 
why the file is named jdk-7u2-windows-i586.exe.  It is entirely possible that by 
the time you are reading this, there might be another update and the file name may 
be slightly different. 
 
 
 
Important Java IDEs Note 
 
This version of Exposure Java is meant for AP Computer 
Science students.  The focus of this course is on computer 
science with the programming language Java.     
 
Separate files are provided for installing Java software.  In 
this chapter JCreator is mentioned since it is the IDE used by 
the author in his classroom.  Other popular IDEs are: 
 
 BlueJ 
  DrJava 
   Eclipse 
    JBuilder 
     NetBeans  
 
 
The program examples in this textbook and with the lab 
assignments are not IDE dependent. 
 
This means that any Java files can be used by any IDE. 
 
The “screenshot” appearance of some program examples, 
like shown in figure 2,2, is the “JCreator” view, but the actual 
Java program is functional in any other IDE. 
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2.7 Text Output With print & println 
 
 
If JCreator has been set up properly, you should see the display in figure 2.2 when 
you load Java0201.java.  The 0201 in the file name comes from the fact that this 
is the first program example in chapter 02.  
 
Figure 2.2 

 
 
 
While figure 2.2 shows you exactly what is on the screen, it has a couple 
problems.  The program itself is what we want to focus on and that is hard to see.  
Also, complete Graphics User Interface (GUI) displays consume a lot of 
computer memory and also take up a lot of space on the pages for printed versions 
of this book.  Program examples will be shown in a table box followed by an 
output textbox. Java0201.java is shown again in this format in figure 2.3.  The 
program source code and the program execution output will be shown in an 
Arial font style.  
 
We will now continue and focus on the elements of text output.  As a matter of 
fact, we are only looking at output only.  Program input is actually more complex 
than program output and will be introduced in a later chapter. 
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 Figure 2.3 
 
// Java0201.java 
// This program demonstrates text output with println. 
// Note how the file name, Java0201, is the same as the 
// class identifier Java0201.   
// Make sure that you observe "case-sensitivity". 
 
 
public class Java0201 
{ 
 public static void main (String args[]) 
 { 
  System.out.println("Hello World!"); 
 } 
} 
 
 
 
Figure 2.4  

 
 
 
First I wish to clear up one possible point of confusion.  When text programs are 
executed in JCreator, the words Press any key to continue... are automatically 
added to the end of the output.  This is shown in figure 2.4.  Once you press a key 
the output window will close.   
 
 
The time has come to take a closer look at a Java program and start to digest what 
is happening.  Program Java0201.java is displayed yet again in figure 2.5, but 
this time, numbers are supplied for each line in the program to make an easy 
reference.  Please realize that the numbers are not part of the program.    
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Figure 2.5 
 
#1  // Java0201.java 
#2  // This program demonstrates text output with println. 
#3  // Note how the file name, Java0201, is the same as the 
#4  // class identifier Java0201.   
#5  // Make sure that you observe "case-sensitivity". 
 
#6  public class Java0201 
#7  { 
#8   public static void main (String args[]) 
#9   { 
#10    System.out.println("Hello World!"); 
#11   } 
#12  } 
 
 
 
 
Line 
Numbers 

Brief explanation of the program statement 

Lines #1 - #5 These five statements are comments for the program.  
The comments are not compiled into bytecode, nor will 
they ever be executed.  The two // indicate what follows 
is a comment. 
 

Line #6 This statement starts your program.  Use the Java 
keywords public class and follow them with the 
program name. 
 

Line #7 This is the opening brace of the program.  Braces 
contain program blocks. 
 

Line #8 Every application program has a main segment.   
You will use the public static void main (String[] args) 
heading with every application program.  
 

Line #9 This is the opening brace of the main module block. 
 

Line #10 Here is the actual program statement that executes 
something. The keywords System.out.println display 
the characters placed between the double quotes that 
follow. 
 

Line #11 This is the closing brace of the main module block. 
 

Line #12 This is the closing brace of the program block. 
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A program language cannot use human language.  Human language is idiomatic, 
ambiguous, and the meanings of words change.  When I first learned English, 
grass was something you mowed, bad was coming home late after curfew and 
gay was fun loving and spirited.   A program written with those words forty-five 
years ago would not do very well today. 
 
Writing programs has close similarities to writing an essay.  There is an important 
creative part that revolves around telling a story, debating a point or explaining a 
concept.  An essay is made up of individual sentences that follow proper sentence 
structure, and each sentence is made up of individual words.  It is not possible to 
create an effective sentence without knowing the meaning of the words that make 
up the sentence.  Likewise in a program language you need to know the meaning 
of the special words that perform some specific purpose.  Right now we shall call 
all the special words used by Java, keywords. 
 
 
Java Keywords and Program Statements 
 
A Java keyword is a word that has a special meaning in 
a program or performs a special function.   
 
Two or more keywords combine to make a program 
statement. 
 
Keywords in Java are case-sensitive.  This means that 
print is a Java keyword, which is not the same as Print. 
 
   
 
Have you seen many keywords so far?  You certainly have and these keywords 
include public, class, static, void, main, String and System.out.println.  This is 
already a pretty good size list for starters.  At this stage assume that all these 
keywords, except for System.out.println are necessary in every program and an 
explanation of their purpose will come at a later time.   
 
In this section you need to learn about println.  You did notice that println is 
attached to some other keywords with a period separation.  System.out precedes 
println and you probably suspect that the periods indicate some type of 
relationship.  You are quite right and System.out means the output of the system.  
The third keyword, println, displays output and a carriage-return/line-feed (crlf), 
as is shown by program Java0202.java, in figure 2.6.  
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Figure 2.6 
 
// Java0202.java 
// This program demonstrates how to display four lines of text 
// using the <println> keyword. 
 
public class Java0202 
{ 
 public static void main(String args[]) 
 { 
  System.out.println("Line 1"); 
  System.out.println("Line 2"); 
  System.out.println("Line 3"); 
  System.out.println("Line 4"); 
 } 
} 
 
 

 
 
 
The program output shows that each println statement generates output on its own 
line.  You might mistakenly think that this is caused by the fact that there are four 
println statements on four separate lines.  Such an assumption is logical, but 
incorrect.  Check out the next program example in figure 2.7.  This program is 
almost identical to the previous program.  There is one small, significant 
difference.  Two println keywords are now changed to keyword print. 
 
 
Figure 2.7 
// Java0203.java 
// This program demonstrates the difference between <print> and <println>. 
// The <println> command adds a "line feed" after the output display. 
 
public class Java0203 
{ 
 public static void main(String args[]) 
 { 
  System.out.print("Line 1");  
  System.out.print("Line 2");  
  System.out.println("Line 3");  
  System.out.println("Line 4");  
 } 
} 
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Figure 2.7 Continued 

 
 
 
In program Java0203.java there are four separate program statements for each 
print and println keyword, but the output is displayed on two lines.  The print 
keyword generates output without a carriage return and the println keyword 
does include a carriage return.   
 
Do you also notice in the output that the actual characters that are displayed are 
the same characters that you see in the program statements between double quotes 
after the println or print keywords?  You may decide that it is necessary for 
println or print to finish the statement with parentheses that contain some string 
of characters to be displayed.  This is not always a requirement.  Program 
example Java0204.java, in figure 2.8, includes one program statement where 
println is followed by only a set of empty parentheses.  It appears that such an 
"empty" println statement still generates a carriage return only. 
 
 
Figure 2.8 
 
// Java0204.java 
// This program shows how to skip a line between statements. 
// Using <println> with empty parentheses will generate 
// a carriage-return/line-feed. 
 
public class Java0204 
{ 
 public static void main (String args[]) 
 { 
  System.out.println("Text Output on Line 1"); 
  System.out.println(); 
  System.out.println("Text Output on Line 3"); 
 } 
} 
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System.out.println and System.out.print 
 
Both keywords println and print generate an output display of 
characters contained between double quotes. 
 
Both println and print follow keywords System.out. 
 
println("Java is an island in Indonesia.") will display:  
Java is an island in Indonesia. 
 
print("Java is an island in Indonesia.") will also display:  
Java is an island in Indonesia. 
 
The keyword println generates an output display followed by a 
carriage-return/linefeed (crlf). 
 
The keyword print generates an output display without a crlf. 
 
The statement System.out.println(); generates a 
crlf, meaning skip a line, without any other output display. 
 
 
 
 
 
 
 
 

2.8 Program Compile Errors 
 
 
One of the most difficult aspects of computer programming for beginning 
students is handling error messages.  Chapter 2 is not the place to explain program 
errors in detail, but you will see two program examples to give you an idea how 
the Java compiler responds when a program does not compile.  The first example 
shows an error that occurs when a program's file does not match its class name. 
 
You have learned or observed that every Java program appears to have a 
statement like public class Java0205.  You may also have observed that the 
name, which follows class, called an identifier, is the same name as the source 
code file name.  Basically, you accept such a directive and do not get too excited.   

Chapter II     Introduction to Java     Page 41 



The next program example is stored as program Java0205.java.  This source code 
is compiled into bytecode using the exact same procedure as any of the previous 
programs, and you probably do not expect any indication of errors.  Figure 2.9 
shows that the name following class is now Boohiss, which is noticeably different 
from the convention of using Java0205.  Any ideas what the output will be?  Are 
you expecting a few lines of text following the logic of the println keyword?  Or 
do you expect maybe something else?  Most observant students will know 
something is happening.  Why does Mr. Schram make such a big deal over this 
class name and file name if it would not make any difference? 
 
 
Figure 2.9 
 
// Java0205.java 
// This program demonstrates that the file name of a program  
// and the public class name must be identical. 
// This program will not compile.   
  
 
public class Boohiss 
{ 
 public static void main (String args[]) 
 { 
  System.out.println("The bytecode file name"); 
  System.out.println("will be the same as the"); 
  System.out.println("public class identifier."); 
 } 
} 
 
 
 
Figure 2.10 shows the output of program Java0205.java.  Output may be an 
incorrect term.  You are treated to an error message, which tells you in no 
uncertain terms that the file name and the class name should be identical.  
 
 
Figure 2.10 
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File Names and Class Names 
 
The external file name of your program must be identical to the 
public class name inside your program, minus the java 
extension.  For example: 
 
If you use public class Howdy in your program then you must 
save the program with file name Howdy.java. 
 
 
 
The next program example is a more typical example of a program with some 
small error that prevents the creation of a bytecode file.  You do need to realize 
that the compiler first checks to see if the program is written with correct program 
statements and then proceeds to the second step by creating a bytecode file.  
Program Java0206.java, in figure 2.11 does not compile.  Can you see what is 
wrong? 
 
 
Figure 2.11 
 
// Java0206.java 
// This program has an intentional mistake. 
// The output window indicates an error and the program does not execute. 
// Many error messages provide important clues to help fix the problem. 
 
public class Java0206 
{ 
 public static void main (String args[]) 
 { 
  System.out.println("In English..."); 
  System.out.println("Every sentence ends with a period (.)"); 
  System.out.println("In Java...") 
  System.out.println("Every statement ends with a semicolon (;)"); 
 } 
} 
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Your main mission in this chapter is to learn how to compile and execute 
programs.  The previous two program examples are provided to let you know that 
executing a program will not be possible unless the compile stage completed 
successfully.  If you see error messages then execution will not be possible. 
 
Program Java0206.java contained a small error.  At the end of a statement some 
required punctuation, a semi-colon, was left out.  Java program statements all 
need to end with semi-colons.  If you look at the error message, you will note that 
the Java compiler did a good job identifying the problem. 
 
 
 
 
 
 
 

2.9  Program Comments 
 
 
All of the programs that we have looked at have begun in the same way.  They all 
begin with a few lines of text that briefly explain the program.  In the first 
program these were called comments.  What exactly are comments?  What 
purpose do they serve?  Well, they are totally ignored by the compiler.  They are 
not compiled.  They are not executed.  So what good are they?  Comments are 
very useful because they aid in Program Documentation.  A well-documented 
program is easier to read, debug, update and enhance.  The proper use of 
comments is only the first part program documentation.  You will learn more 
about this in later chapters. 
 
In Java, we actually have 2 kinds of comments.  The first is what we have been 
using all along.  It is the Single-Line Comment.  When you begin a line with a 
double slash ( // ) the entire line is ignored by the compiler.  Just that line and no 
other.  This is demonstrated in program Java0207.java in figure 2.12.  As with 
the earlier programs, there are several single-line comments at the beginning of 
the program.  This is not the only place comments can be used.  They can be used 
anywhere in the program.  You should see that a comment can be placed right 
after a program statement.  At the end of the program you see that an entire 
program statement can be commented-out.  This is useful if a program statement 
has an error that you cannot fix right now.  The statement can be commented-out 
and you can check the rest of the program. 
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Figure 2.12 
 
// Java0207.java 
// This program displays several number words. 
// The focus now is on program comments. 
// Program comments aid in "program documentation" and make your program more readable. 
// Every line that begins with a "double slash" is considered a "comment" by the Java compiler. 
// The Java compiler ignores all comments.  They are not compiled.  They are not executed. 
// If a line begins with a double slash, it is simply ignored by the compiler. 
// That is precisely what is happening with the first 12 lines of this program. 
// Note below that a comment can also be placed in the middle of the program. 
// They can even be placed right after a program statement on the same line. 
// Note: The word "Thirteen" is not displayed because it has been "commented-out" 
// possibly by someone suffering from Triskaidekaphobia (the fear of the number 13). 
 
 
public class Java0207 
{ 
 public static void main (String args[]) 
 { 
  System.out.println("One"); 
  System.out.println("Two"); 
  System.out.println("Three"); 
  System.out.println("Four"); 
  System.out.println("Five"); 
  System.out.println("Six");        // half a dozen 
  System.out.println("Seven"); 
  System.out.println("Eight"); 
  System.out.println("Nine"); 
  System.out.println("Ten"); 
  System.out.println("Eleven"); 
  System.out.println("Twelve");     // one dozen 
//  System.out.println("Thirteen");   // one baker's dozen 
 } 
} 
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It was mentioned that there are 2 kinds of comments.  The first is the single-line 
variety.  The second is the Multi-Line Comment.  This type of comment is shown 
in program Java0208.java in figure 2.13.  A slash followed by an asterisk ( /* ) is 
used to mark the beginning of the multi-line comment.  An asterisk followed by a 
slash ( */ ) is used to mark the end.  Be careful not to forget to end your multi-line 
comment.  If you do, the entire remainder of your program becomes one big 
comment.  Multi-line comments are useful when entire sections of your program 
need to be commented-out.   
 
Figure 2.13 
 
// Java0208.java 
 
/* This program is very similar to the previous program, but the output will be different. 
   Instead of displaying all number words from "One" through "Thirteen",  
   it will only display some of them. 
   There are actually 2 kinds of comments in Java. 
   "Single-Line Comments" are the type you saw in the last program.   
   They begin with a double slash. 
   Java also has "Multi-Line Comments".   
   To create a multi-line comment, you begin with a slash and an asterisk.   
   You conclude a multi-line comment with an asterisk followed by a slash. 
   This can be very useful in program development. 
   This time the output will not show the words "Seven" through "Eleven" because they 
   have been "commented-out" with a multi-line comment.  */ 
 
public class Java0208 
{ 
 public static void main (String args[]) 
 { 
  System.out.println("One"); 
  System.out.println("Two"); 
  System.out.println("Three"); 
  System.out.println("Four"); 
  System.out.println("Five"); 
  System.out.println("Six");        // half a dozen 
/*  System.out.println("Seven"); 
  System.out.println("Eight"); 
  System.out.println("Nine"); 
  System.out.println("Ten"); 
  System.out.println("Eleven"); 
*/  System.out.println("Twelve");     // one dozen 
  System.out.println("Thirteen");   // one baker's dozen 
 } 
} 
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One more program example will be shown.  Program Java0209.java in figure 
2.14 shows another use for a multi-line comment.  It can also be used to create a 
heading in your program.  Right now we tend to grade student program on the 
monitor, but in the past when we required students to print their program, the 
students would need to include a heading using this technique.   
 
Figure 2.14 
/********************************* 
 *                               * 
 *       Java Program 0209       * 
 *                               * 
 *       Numbers from 1-13       * 
 *                               * 
 *        By: John Schram        * 
 *                               * 
 *            3/15/12            * 
 *                               * 
 *  This program is similar to   * 
 *  the previous two and shows   * 
 *  that a comment can be used   * 
 *  to create a heading.         * 
 *                               * 
 *********************************/ 
 
public class Java0209 
{ 
 public static void main (String args[]) 
 { 
  System.out.println("One"); 
  System.out.println("Two"); 
  System.out.println("Three"); 
  System.out.println("Four"); 
  System.out.println("Five"); 
  System.out.println("Six");        // half a dozen 
  System.out.println("Seven"); 
  System.out.println("Eight"); 
  System.out.println("Nine"); 
  System.out.println("Ten"); 
  System.out.println("Eleven"); 
  System.out.println("Twelve");     // one dozen 
  System.out.println("Thirteen");   // one baker's dozen 
 } 
} 
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2.10  Escape Sequences 
 
 
There are many different ways to generate output in Java.  The variety of graphics 
output displays are especially impressive.  Right now in your early text-output 
stage variety is limited.  It is possible to control output to a small degree with 
escape sequences.  An escape sequence is a single slash followed by some 
character placed between double quotes.   
 
Java recognizes the single slash and does not display it, as you would expect.  
After all, characters between double quotes are literally displayed.  That is the 
whole point of a literal string.  The character following the single slash determines 
the nature of the special output.  For instance the sequence \n will generate a 
carriage-return, line-feed.  Program Java0210.java, in figure 2.15 shows five of 
the more common escape sequences.  You will especially find that the \n and \t 
sequences are particularly useful. 
 
Look carefully at the output.  You will not see the string Hello John anywhere.  It 
is in the program on line 17.  However, the /r escape sequence does not provide a 
line-feed.  This results in Kathy Smith covering up Hello John. 
     
 
Figure 2.15 
 
// Java0210.java 
// This program demonstrates escape sequences in Java 
 
 
public class Java0210 
{ 
 public static void main (String args[]) 
 { 
  //  \n performs a carriage-return and a line-feed 
        System.out.println("\nProgram Java0210.java\n"); 
 
        //  \t performs a horizontal tab 
  System.out.println("\tONE\tTWO\tTHREE\n"); 
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  //  \r performs only a carriage-return without a line-feed 
  System.out.print("Hello John\r"); 
  System.out.println("How are you doing?\n"); 
 
  //  \\ displays a single backslash 
  System.out.println("Path C:\\Java\\bin\n"); 
 
  //  \" displays double quotes 
  System.out.println("Enter the name \"Kathy Smith\" with double quotes\n"); 
 } 
} 
 
 
Figure 2.15 Continued 

 
 
  
 
 
 
 
 
 

2.11  The AP Java Subset 
 
 
This textbook can be viewed as an introductory computer science textbook, which 
uses the Java programming language.  This is certainly true, but a deliberate effort 
is made to prepare students for the AP Computer Science Examination.   
   
 

 
Please be advised that both AP and 
Advanced Placement Program are 
trademarks or registered trademarks of the 
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College Entrance Examination Board, 
which was not involved with the production 
of and does not endorse this book. 
 

 
 
The College Board works together with Educational Testing Service to create 
the AP Computer Science Examination.  In an effort to create a standardized 
test for all students, the College Board and ETS have created an AP Java Subset.  
The subset is very necessary.  The number of available topics in Java is absolutely 
enormous and decisions need to be made which topics are more significant and 
should be tested.  There is also a secondary consideration.  Some topics are very 
difficult to test in a manner that is fair to all students.  The AP Java Subset created 
by the Test Development Committee of the College Board does not dictate what 
should be taught in an AP Computer Science course.  The AP Java Subset 
indicates what will be tested.   
 
This textbook, like practically every other textbook on this subject, will include 
topics that are very worthwhile to know, but will not be explicitly tested.  In an 
effort to clarify to teachers and students you will see special warning boxes in 
appropriate chapters, which indicate on the current chapter those topics that will 
be tested and which topics will not be tested.  These alert tables will be used for 
various other reasons as well to help prepare students for the AP Computer 
Science Examination.  You will see these alert tables starting in Chapter III. 
 
 
 
 
 
 
 

2.12  The Responsible Use of Computers 
 
 
Computers have been made simpler in so many ways.  Tedious computations are 
now performed by computers.  Creating any type of writing is so much simpler 
with a word processor.  International travel reservations can be made in minutes, 
rather than in days.  Communication with anybody in the world is now instantly 
possible and it is very cheap.  Information about any conceivable topic can be 
found on the Internet.  And yes, let us not forget that there is now an explosion of 
electronic games that can be played on computers. 
 
Unfortunately, computers can be used incorrectly as well.  Electronic software is 
easy to copy and many people are tempted to help themselves to a free copy of 
software.  Electronic transfer of money can be abused and computers have created 
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a level of white-collar crimes that were unimaginable before.  The Internet 
provides connections for millions of people, but it also makes it possible to collect 
private information from people.  A whole new criminal area of identity theft has 
evolved.  Computers are marvelous tools, but at the start of this course when you 
are about to learn some serious computer information, you need to stop and think 
about the responsibility and consequences of using computers. 
 
This chapter section is designed to make you think and discuss some important 
computer issues.  Do not take this topic lightly.  I have experienced many 
students who have lost hundreds of hours of computer work, because they 
neglected to back up their efforts.  I know several students, who have felony 
records because they made some seriously bad decisions with their computer 
knowledge.  The evening news also reports cases regularly of naive young 
teenagers who put their private information on the Internet and find themselves 
getting involved with adults who take advantage of children who are clueless 
about the consequences of providing private information to an unknown audience. 
 
Using computers responsibly involves two major categories.  What can happen to 
your computer and you personally and what can you do to other computers and 
other people.  Hopefully, this section will make you realize that you have a 
tremendous amount of control over using computers properly, and you will 
neither be a victim nor cause somebody else to become a victim.  
 
 
Protect Your Computer From the Environment 
 
Computers and computer information are vulnerable.  Get used to it.  Any 
electronic device, computers included, does poorly when it is mishandled.  
Computers should not get too hot or too cold.  They should not be dropped down 
a stair case.  You think I am kidding?  I have observed three occasions where a 
student dropped a laptop computer down a staircase.  I have seen a student lift up 
a laptop by the power cord, only to watch it become unplugged and obey the laws 
of gravity.  I have seen a student walk on top of a computer.  I have seen a student 
walk off with a computer connected to a power cord and watch the computer slip 
out off the holding hands and fall down.  I have observed multiple cases of drinks 
that spilled on computer keyboards, making the keyboard very sticky at best and 
totally non-functional at worst. 
 
Be aware.  For starters do not place a computer where it can fall from a desk or 
table.  Place cords in such a way that people will neither trip nor pull computers 
down.  Do not keep drinks of any kind anywhere near a computer. 
 
Physical damage to a computer happens, but it is not the biggest problem.  The 
number one source of grief for many people, especially students, is loss of data.  
All computer data is stored in some electronic fashion.  For starters the essay you 
are writing is only stored in the Random Access Memory (RAM) of the computer.  
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The RAM holds information while the computer is powered up.  If there is a 
power outage, no matter how brief, you information will be gone.  If you cleverly 
forget to save your work then it will also be gone.   Everything you create needs 
some type of permanent storage.  Your data can be stored on a hard drive, CD, 
jump drive, network or a second computer.  All these devices store the 
information even when the computer is turned off, but information is still 
vulnerable.  Hard drives do "crash" and CDs can become dirty or become lost.  It 
is wise to have a second backup for anything important. 
 
Please realize the following:  it is very human to think that problems only happen 
to other people.  Other people have accidents.  Other people drop their computers.  
Other people have bad hard drives and lose data.  I have actually seen a person get 
ready to pump gas with a burning cigarette in the same hand as the gas hose.  He 
told me it was fine, because he did it before and nothing happened.  The poor kid 
was not familiar with the "fat chance" theory. 
 
Aside from saving programs regularly and then backing up all your data to some 
secondary backup device, is there something else you can do?  Yes, there is.  You 
can use a "battery backup" system.  Such a system is much more than an 
extension cord with some power surge protection.  The battery backup system 
provides power surge protection and keeps the computer turned on when there is 
power failure.  This allows you to safely store your data.  Many of these systems 
also have Automatic Voltage Regulation (AVR), which protects your computer 
from "dirty" electricity that has over-voltage and under-voltage periods. 
 
 
Protect Your Computer From Viruses 
 
Computer viruses are a fact of life.  Do you actually know what a computer virus 
is?  It is a special program that has two qualities.  First, there is the duplication 
part.  A computer virus can attach itself to your computer, search for email 
addresses and happily spread to computers on your email address book.  The virus 
can also travel to other computers connected to your computer.  So far the virus 
has only traveled and duplicated. The second part of a virus is the payload.  The 
payload is the actual part of the virus that executes a program and does potential 
harm.  There are mild viruses, which only display some silly message.  There are 
also nasty viruses, which delete files on a hard drive, shut down the computer, 
alter information and cause major headaches to people who rely on computers. 
 
Why do viruses exist?  Well there are people with too much time on their hands 
who apparently have reasons - in their minds - to give major grief to other people.  
Sometimes computer programmers, who were fired, sabotage computers with a 
time-delay virus.  This happened to Eastern Airlines in the Eighties.  Six months 
after a major computer programmer was fired, the airline reservation computers 
lost all their data.  Not a single passenger was confirmed on any flight.  There are 
also military reasons.  During the Cold War, there were hundreds of computer 
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scientists employed by the USSR to create viruses that would handicap computer 
use in the West.  During the first Iraq war, the United States sold computer 
equipment to France and France in turn sold this equipment to Iraq.  The 
equipment was sold with a time-delay virus.  The day that the U.S. attacked Iraq, 
the virus disabled the anti-aircraft computer programs in Baghdad.  U.S. planes 
could fly over Baghdad with anti-aircraft missiles paralyzed by ineffective 
software.   
 
Today almost all computers come equipped with some type of virus software.  
Frequently, people think that they have proper protection.  Here is the problem.  
All anti-virus software comes with a virus definitions file.  This file is pretty much 
guaranteed to be outdated by the time the software arrives in the store and is sold.  
All anti-virus software alert computer users to get virus updates, but many people 
ignore these warnings.  Do keep in mind that bad things only happen to other 
people.  The better anti-viruses software automatically updates your computer at 
regular intervals.  New viruses are created at an alarming rate.  
 
There are still other access problems invading your computer.  Special software, 
called spyware, snoops around your computer and tries to record information.  
The spyware may be used for various purposes, but one immediate effect of this 
extra software is a computer slowdown.  There also is your good friend SPAM.  
SPAM are annoying, unwanted email messages and other miscellaneous pop-up 
windows, that can slow your computer down tremendously.  Most modern email 
programs include protection against SPAM and spyware.  
 
 
Protect Your Computer From Improper Access 
 
In the business world and at school, computers are frequently turned on, logged in 
and then computer users runs off to go to the bathroom, make come copies, get a 
drink, get a donut, meet with other people or any other reason that removes them 
from their computers.  While they are gone, their computers can be accessed.  In 
this day, it is easy to slip in a "jump drive", which is a miniature memory stick 
that plugs into a Universal Serial Bus (USB) port.  These memory sticks are 
small, but they can hold up to 2 GBs of memory or more and that is plenty of 
space to store all kinds of data from your computer. 
 
People with some sophisticated knowledge also know how to make your 
computer remotely accessible.  Later, in their own environment, your computer is 
accessed and you will not even realize what is happening. 
 
In this day-and-age of laptop computers, access becomes simpler.  It is easy to 
steal a laptop computer.  During the last school year, on the last day of school, in 
my own classroom, a computer was stolen.  All laptops look pretty much the 
same.  A few have some personal stickers on the laptop, but the reality is that the 
action of placing a laptop computer in a backpack is a normal action.  It does not 

Chapter II     Introduction to Java     Page 53 



look suspicious.  In this case, a student left the classroom to talk to a student in an 
adjacent class, to put together an end-of-year team project.  When the student 
returned at the end of class, his laptop computer was gone. 
 
In a school and business environment, technological devices look very similar.  
The laptop charger and power cords look all alike.  There are different brands of 
jump drives, but the same brands look identical.  Frequently, people use CDs 
without a label on them.  What does this all mean?  You can easily lose your stuff, 
because perfectly honest people confuse your property with their property.  In 
other words put labels on your CD, mark your computers, mark your chargers, 
mark your jump drives. 
 
The Ethical Use of Computer Software 
 
It is easy to be outraged when somebody steals your property, copies your files, 
sends you annoying email and invades your computer with nasty viruses.  Is 
proper behavior different in the other direction?  It used to amaze me when my 
wife had child care that parents had no difficulty dropping off sick children.  He is 
only a little sick with a small fever.  I do not think he will infect anybody, was a 
common statement heard in the morning at drop off time.  Yet if the child would 
become sick, there would follow a major crime scene investigation to determine 
which offending child has infected their child. 
 
What happens if your friend has a new game, a new word processing program or 
any other new type of software?  You sure like that new software, but you cannot 
afford it.  At this point the brain kicks in with its brilliant rationalization skills and 
minutes later you find it completely justified to convince your friend into a copy.  
"What hurt is there?  It is only one copy and the company won't miss that single 
copy."  Another popular rationalization is to claim that the company charges too 
much for the software.  You, the noble person you are, will fight this tyranny by 
acquiring the software for free.  That will teach the company a lesson. 
 
There is an irony here.  Department store merchandise costs more because the 
cost of shoplifting is added the merchandise cost.  Likewise, software would 
actually be quite a bit cheaper if everybody purchased an honest copy for 
themselves.  Is it surprising that so many people think that this is just fine?  
Perhaps not, if you consider the "what is a conscience" story. 
 
Some years ago I was reading a book of Native American Indian stories.  In one 
story a young Indian boy, Curious Beaver, asks his grandfather, Aging Bear, what 
a conscience is.  The grandfather replies that a conscience helps you to tell right 
from wrong.  The grandson then asks how does a conscience manage to help a 
person to know what is right.  The grandfather replies:  
 

My dear grandson, every person is born with a conscience.  The 
conscience is a triangle inside your body, located close to your 
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heart.  The three edges of the triangle are very sharp.  Anytime 
that you do something wrong, the triangle turns.  As the triangle 
turns, the sharp edges cause pain.  You feel this pain when you 
behave incorrectly.  The worse your deed and the faster the 
triangle turns, causing greater pain. 

 
 
 
The son appears puzzled and tells his dad that he understands how the conscience 
works, but he is confused.  The boy says that he has seen several people who have 
performed major misdeeds and they did not seem bothered by any pain.  The 
father looks solemn and becomes very serious. 
 
 

You are very observant and very correct for one so young.  Yes 
there are people who commit great sins frequently and yet, they 
seem unconcerned about the gravity of their acts.  You see, the 
conscience turns a lot when people sin, but the frequent turning 
makes the sharp edges dull.  Soon the triangle can turn freely 
inside the person and there is no longer pain.  It is a great tragedy 
when somebody has done so much wrong that the conscience is no 
longer able to help people realize how wrong their actions are. 

 
 
Software is sold with simple information about licensing.  I have purchased a 
copy of Microsoft Office Teacher Edition.  It states directly on the front of the 
box, inside a conspicuous green star, that the product is licensed for 
noncommercial use on up to 3 home PCs.  Pretty simple to understand. 
 
 
Hacking and Other Misdeeds 
 
There are people who think that visiting other networks and other computers is 
quite innocent.  The innocence is based on the fact that no attempt is made to 
transfer money illegally.  No attempt is made to acquire any private information 
to assume some else's identity to acquire credit cards and other such evils.  No 
these folks are very nice people - so they claim - who happen to do a little bit of 
innocent hacking into other systems.  Besides, if somebody is dumb enough to 
allow easy access to their computer then they deserve this hacking business.   
 
You may or may not accept this type of explanation, but there is a fundamental 
problem.  There are plenty of hackers who have sufficient knowledge to break 
into computer systems.  Frequently, this knowledge is based on hacking software 
that is downloaded from the Internet.  You now have somebody who is smart 
enough to figure out how to break into a system with some special program, but in 
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reality these hackers have no clue how their tools work.  You can assist somebody 
else to do considerable damage to computer systems by releasing viruses you do 
not even realize are attached to the free hacking programs.   
 
There are other problems, which are not hacking.  Consider the following.  There 
was a student several years ago who decided to send an email message to all the 
teachers in the school.  This was not hacking.  The email addresses of teachers are 
advertised on the school's web site.  His message was the following: 
 

I know where you are and I know what you are doing. 
 

Many teachers were relaxed and responded to come over and help cut the grass or 
grade papers.  Other teachers were scared and went to the police feeling they were 
stalked.  A day later the young man, who was having some fun, found himself 
arrested and he was in a legal nightmare for the next three months.  As a minor 
everything was eventually dismissed in some fashion.  He thought that his clever 
prank had gone away.  A year later he was a senior student and suddenly found 
out that not a single teacher in his school was willing to write a positive college 
recommendation for him. 
 
 
Computer Vandalism 
 
I will finish this section with vandalism deeds that are quite common.  Stealing 
computers is not such a common problem.  It is much more common that keys are 
altered on a keyboard.  It is also common that goofy, unwanted programs appear 
on computers.  Sometimes students alter window titles and replace them with 
some clever message, usually with an improper choice of vocabulary.  This type 
of misbehavior is minor in its effect, but it is annoying and time-consuming to 
clean up the mess.   
 
 
 
 
 
 
 

2.13  Summary 
  
 
Sun Microsystems provides free software to compile and execute Java programs.  The 
Java Development Kit (JDK) can be found on Oracle’s website.  The current version 
(as of March 2012) is Version 7.0 Update 3. 
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The Java program language is designed to create full-fledged program applications for 
industry, as well as applets that will operate inside a web page.  Normally, an 
application is a larger program than an applet.  However, an applet is not necessarily a 
small program. 
 
The secret of Java's success is the use of both a compiler and an interpreter.  First, the 
Java compiler is used to create an intermediate stage in program translation, called 
bytecode.  Second an interpreter is used to translate and execute the bytecode.  Sun 
created multiple interpreters for different platforms.  The interpreter is called a Java 
Virtual Machine (JVM).  There are three distinct steps in creating a Java program.  
The Java compiler and Java interpreter translate and then execute existing programs.  
You still need some tools to write the Java source code.  It is possible to write code 
with any text editor and then use the command prompt to provide commands for 
compiling and executing.  It is easier to use an Integrated Development Environment 
(IDE) like JCreator to assist in program writing.  JCreator can be downloaded for free 
if you use the light edition.  JCreator can execute both application programs and applet 
programs.  You need to create a special web page that imports the Java bytecode  
applet file.   
 
A program is made up of program statements, and program statements are made 
up of keywords.  Two such program statements are System.out.print and 
System.out.println.  Both of these program statements send text output to the 
computer screen.  The keyword println adds a carriage-return/line-feed (crlf) to 
the output statement. 
 
The Java compiler checks to see that every program statement is written with 
correct syntax before a bytecode file is created.  When mistakes are made, the 
compiler generates error messages about these mistakes. 
 
Computer program are constantly altered.  Look at the many versions you see of 
popular computer software.  It is much easier to read, debug, update and enhance 
a program that is well-documented.  Using comments aids program 
documentation. 
 
Exposure Java will include all the topics of the required AP Computer Science 
curriculum.  The College Board has created an AP Java Subset, which is part of 
the official AP Course Description.  The course description can be downloaded 
from AP Central, the official web site of the College Board for AP courses 
information.  The web site is located at: 
 
 

http://apcentral.collegeboard.com/apc 
 
 
Computers must be used in a responsible manner.  First, care must be taken that a 
computer is not harmed physically or stolen.  Computers are vulnerable and can 
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be easily damaged.  Computer data is stored in areas that can be easily corrupted 
and all important data needs to be backed up in one or more storage areas, like 
hard drives, CDs or memory sticks.  Computers also need up-to-date protection 
programs against viruses, spyware and SPAM. 
 
Using copyrighted software may be simple, but it is unethical.  All software have 
license agreements that state if the software is free, licensed for one user, multiple 
users or an entire site, like a school or company.  Many people hack into 
computers, supposedly for fun, unaware that they are inflicting damage with 
unknown computer hacking programs.   
 
Literal strings will not always display literally.  Certain special characters 
following a single slash like \n, \t will result in a carriage return, a tab or some 
other special output display.  The slash-character combination is called an escape 
sequence. 
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APCS Summer Work   Chapter II, Set A      Date: 
Name:    Period: 
1. Explain why the United Nations “2-step translation” process requires fewer translators than a

“1-step translation” process.

2. When is a programming language considered to be platform independent?

3. What type of code is created by a Java compiler?

4. What is bytecode?

5. If you were to compare the executing of a Java file with the UN, how would “bytecode” fit in with the
UN analogy?

6. Does the computer understand bytecode?

7. What does Java use an interpreter for?

8. What does JVM stand for?

9. Which program is larger, a compiler or an interpreter?

10. Java uses a _______ to translate the program source code created by the programmer into _______.

11. Refer to the previous question.  Java then continues and uses an _______ to translate the _______ into
executable _______ line by line.

12. What is the name for the interpreter that takes the bytecode and then executes the program?

13. List 2 benefits with using Java on a web page?

14. What does HTML stand for?
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15. What is an applet? 
  
 
16. What is an application? 
  
 
17. Can a website contain multiple applets? 
   
 
18. Can a website be written entirely in Java? 
   
 
19. What does JDK stand for? 
  
 
20. What company created Java in 1995? 
  
 
21. Refer to your answer to the previous question. 
 What company bought that company in 2009? 
   
 
22. Refer to your answer to the previous question. 
 How much does it cost to download Java from this company? 
  
 
23. What 3 things do you need to write a Java program? 
  
 
24. Refer to the previous question.  Some software packages combine all 3 of these things into an IDE.   
 What does IDE stand for? 
  
 
25. Can Notepad be used to write a Java program? 
   
 
26. All Java programs end with what suffix? 
  
 
27. Can the Java compiler be accessed from the Command Prompt? 
   
 
28. All bytecode files end with what suffix? 
   
 
29-31. What are the 3 steps of a Java program?  (This counts as 3 questions.) 
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32. What does JRE stand for? 
  
  
33. To make JCreator function on your computer, you must install both JCreator and the JDK. 
 Which must be installed first? 
  
 
34. In the textbook, the JDK file name is jdk-7u3-windows-i586.exe.   
 If you download the JDK today, you might notice the file name is a little different.   
 What would this indicate? 
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APCS Summer Work   Chapter II, Set B Date: 
Name:   Period: 
1. What does GUI stand for?

2. Which is more complex, program input or program output?

3. Look at Figure 2.3.  The first 5 lines of program Java0201.java all begin with //.
What does that mean?

4. Are comments compiled into bytecode?

5. Are comments ever executed?

6. Every application program has a _______________ segment.

7. What does the command System.out.println do?

8. What characters contain program blocks?

9. Can a programming language use human language?  Why or why not?

10. What is a Java keyword?

11. Two or more keywords combine to make what?

12. What does it mean when we say that keywords in Java are “case-sensitive”?

13. List 9 keywords.

14. What does System.out mean?

15. What does CRLF stand for?
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16. Explain the difference between print and println. 
  
 
 
17. What does println() do when there is nothing between the (parentheses)? 
  
 
18. Both print and println follow what Java keyword(s)? 
  
 
19. Java is an island in what country? 
   
 
20. If you see public class Jessica in your program, what name must the file have? 
  
 
21. What punctuation symbols must be at the end of all Java program statements? 
  
 
22. Comments are very useful because they aid in _______ _______. 
  
 
23. A well-documented program is easier to _______, _______, _______ and _______. 
  
 
24. What symbol it used to make a Single-Line Comment? 
  
 
25. Where can comments be used in a program? 
   
 
26. Can a comment be placed right after a program statement? 
   
 
27. When is it useful to completely comment-out a program statement? 
  
 
28. What symbol it used to start a Multi-Line Comment? 
  
 
29. What symbol it used to end a Multi-Line Comment? 
  
 
30. Look at the program Java0208.java and its output.   
 Why does the program not display the words Seven, Eight, Nine, Ten and Eleven? 
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31. Consider this comment from program Java0209.java: 
  
/********************************* 
 *                               * 
 *       Java Program 0209       * 
 *       Numbers from 1-13       * 
 *        By: John Schram        * 
 *            3/15/12            * 
 *                               * 
 *  This program is similar to   * 
 *  the previous two and shows   * 
 *  that a comment can be used   * 
 *  to create a heading.         * 
 *                               * 
 *********************************/ 

                ↑ 
 What would happen if the slash at the very end of this comment were removed? 
  
 
32. What is the  escape sequence to generate a carriage-return, line-feed? 
  
 
33. What is the  escape sequence to generate a tab? 
  
 
34. What is the  escape sequence to generate a carriage-return without a line-feed? 
  
 
35. Look at program Java0210.java and its output.  The program contains the following statement: 
 

 System.out.print("Hello John\r");   
 

 Why do we not see “Hello John” in the output? 
  
 
 
 
  
36. The number of available topics in Java is absolutely enormous.  What is the AP Java Subset? 
  
 
37. Physical damage to a computer happens, but it is not the biggest problem.   
 The number one source of grief for many people, especially students, is _______________________.   
  
 
38. What does RAM stand for? 
  
 
39. What happens to the RAM if the computer loses power? 
  
  
40. What does AVR stand for? 
  
 



Exposure Java 2012, APCS Edition     Exercises 02.07-12     Page 4     05-31-12 

 
41. What are the 2 parts of a computer virus? 
  
 
42. What is spyware? 
  
 
43. Why is it bad to leave your computer both logged in and unattended? 
  
 
44. What does USB stand for?    
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Similarly, 

 
x-- decrements x after it is used in the statement. 
--x decrements x before it is used in the statement. 
 
Code Examples 
 
 int q = 78; 
 int p = 2 + q++; 
 System.out.println(“p = ” + p + “, q = ” + q); //p = 80, q = 79 
  

int q = 78; 
 int p = ++q + 2; 
 System.out.println(“p = ” + p + “, q = ” + q); //p = 81, q = 79 
 

Integer division truncation: 
When dividing two integers, the fractional part is truncated (thrown away) as illustrated 
by the following: 
 

int x = 5; 
int y = 2; 
System.out.println(x / y);  //Both x and y are integers so the “real” answer of 2.5 

      //has the fractional part thrown away to give 2 
 
 
 
 
 

Exercise on Lesson 4 
 
Unless otherwise directed in the following problems, state what is printed. Some of these 
problems may have incorrect syntax and in those cases you should answer that the code would 
not compile. 
 

1. int h = 103; 
int p =5; 
System.out.println(++h + p); 
System.out.println(h); 
 

 
2. Give three code examples of how to increment the integer j by 1. 

 
 

3. double def; 
double f = 1992.37; 
def = f; 
System.out.println(def); 
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4. Write a single line of code that will print the integer variable zulu and then decrement its 
value by 1. 
 

  
5. int a = 100; 

int b = 200; 
b/=a; 
System.out.println(b + 1); 

    
 

6. Write a single line of code that uses the compound operator, -=, to subtract p-30 from the 
integer value v and store the result back in v. 

 
    

7. Write a single line of code that does the same thing as #6 but without using - =. 
 

  
8. int p = 40; 

int q = 4; 
System.out.println(2 + 8 * q / 2 - p); 

 
 

9. int sd = 12; 
int x = 4; 
System.out.println( sd%(++x) ); 
System.out.println(x); 
 
 

10. int g; 
3 = g; 
System.out.println(++g*79); 
What is the result?   
 
 

11. On a single line of code declare m, b, and f to be double and on that same line initialize 
them all to be 3.14. 

 
 

12. On a single line of code declare x, y, and z all to be of integer type. 
 

 
13. int m = 36; 

int j = 5; 
m = m / j;  // new m is old m divided by j 
System.out.println(m); 
What’s printed? 

 
 

14. System.out.println(3/4 + 5*2/33 –3 +8*3); 
What’s printed? 
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15. What is the assignment operator?

16. Write a statement that stores the remainder of dividing the variable i by j in a variable
named k.

17. int j = 2;
System.out.println(7%3 + j++  + (j – 2) );

18. Show three different ways to decrement the variable j.

Project… Cheating on Your Arithmetic Assignment 

Create a new project called ArithmeticAssignment with a class called Tester that will calculate 
and print the results of the following arithmetic problems: 

79 + 3 * (4 + 82 –68) – 7 +19 

(179 +21 +10) /  7 + 181 

10389 * 56 * 11 + 2246 

The printout should look like the following: 

79 + 3 * (4 + 82 - 68) - 7 + 19 = 145 

(179 + 21 + 10) / 7 + 181 = 211 

10389 * 56 * 11 + 2246 = 6401870
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Path = c:\nerd_file.doc 

The escape sequence, \t, will allow us to “tab” over. The following code tabs twice. 
System.out.println(“Name:\t\tAddress:”); 

Prints the following: 

Name: Address: 

Exercise on Lesson 3

1. Write code in which a String variable s contains “The number of rabbits is”. An integer
variable argh has a value of 129. Concatenate these variables into a String called report.
Then print report. The printout should yield:

The number of rabbits is 129. 
Note that we want a period to print after the 9.

2. What is the output of     System.out.println( p.toUpperCase( ) );   if p = “Groovy Dude”?

3. Write code that will assign the value of “Computer Science is for nerds” to the String
variable g. Then have it print this String with nothing but “small” letters.

4. What will be the value of c?
String c; 
String m = “The Gettysburg Address”; 
c = m.substring(4); 

5. What will be the value c?
String b = “Four score and seven years ago,”; 
String c = b.substring(7, 12); 

6. What is the value of count?
int count; 
String s = “Surface tension”; 
count = s.length( );   

7. Write code that will look at the number of  characters in String m = “Look here!”; and then
print

“Look here!” has 10 characters. 
Use the length( ) method to print the 10 ….you must also force the two quotes to print. 

8. How would you print the following?
All “good” men should come to the aid of their country.  
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9. Write code that will produce the following printout using only a single println( ).
Hello 
Hello again 

10. Write code that will produce the following printout.
A backslash looks like this \, …right? 

11. What is output by the following?
String pq = “Eddie Haskel”; 
int  hm = pq.length( ); 
String ed = pq.substring(hm - 4); 
System.out.println(ed); 

12. Which character is at the 5th index in the String “Herman Munster”?

Project… Name that Celebrity 

Create a new project called NameThatCelebrity in which only partially recognizable names of 
celebrities are to be produced. In a real implementation of this game, the idea is for a contestant 
to be able to guess the real name of the celebrity after the first two and last three letters are 
dropped from the name. We have been given the task of testing the feasibility of this idea by 
producing the following printout: 

Allan Alda>>>lan A 
John Wayne>>>hn Wa 
Gregory Peck>>>egory P 

Begin your code within the main method as follows: 

String s1 = “Allan Alda”; 
String s2 = “John Wayne”; 
String s3 = “Gregory Peck”; 

Apply the length and substring methods to these Strings to produce the above printout. 
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Exercise on Lesson 2 

1. What are the three main types of variables used in Java and what are they used to store?

2. What type of variable would you use to store your name?

3. What type of variable would you use to store the square root of 2?

4. What type of variable would you use to store your age?

5. Write a single line of code that will create a double precision variable called p and store
1.921 X 10-16 in it.

6. Write a single line of code that will create an integer variable called i and store 407 in
it.

7. Write a single line of code that will create a String variable called my_name and store
your name in it.

8. Write a line of code that will declare the variable count to be of type int. Don’t
initialize.

9. Write a line of code that initializes the double precision variable bankBalance to
136.05. Assume this variable has already been declared.

10. Which of the following are legal variable names?
       scooter13    139_scooter    homer-5    ;mary    public    doubled      double     ab c 

11. Which of the following is the most acceptable way of naming a variable. Multiple
answers are possible.

a. GroovyDude
b. GROOVYDUDE
c. groovyDude
d. Groovydude
e. groovy_dude
f. groovydude

12. Comment on the legality of the following two lines of code.
double dist = 1003; 
int alt = 1493.86; 
int num = 1_2_3; 


