CSE 142, Summer 2012

Building Java Programs Chapter 1
Lecture 1-1: Introduction; Basic Java Programs

reading: 1.1 - 1.3

(Slides adapted from Stuart Reges, Hélene Martin,
and Marty Stepp)
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Course Staff

e Nick Garrett

e Pim Lustig (pl@cs.washington.edu )
» Course registration, sections, etc.

* TAs
» Your primary point of contact
» Ask them about their experiences in CSE
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Computer Science

* CS is about PROCESS - describing how to accomplish tasks

e Computers are a tool
e Currently the best implementation platform
» What kinds of problems can they solve?
« How can they be made faster, cheaper, more efficient...?

» Science?
» More like engineering, art, magic...
» Hypothesis creation, testing, refinement important

e CS is still a young field finding itself

e 4
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Take this course if you...

* ... like solving tricky problems

... like building things

e ... (will) work with large data sets

e ... are curious about how Facebook, Google, etc work
e ... have never written a computer program before

e ... are shopping around for a major
» 142 is a good predictor of who will enjoy and succeed in CSE
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Course principles

» Lots of resources and people who want to help you
* Deliberate topic progression

» Coherence between lectures, sections, labs, homework,
exams

* What you do will determine what you learn
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Programming
e program: A set of instructions ”
to be carried out by a computer. L ‘
Yo
=
» program execution: The act of L‘:_—-———‘—ﬁ;_;}

carrying out the instructions
contained in a program.

e programming language: A systematic set of rules used
to describe computations in a format that is editable by
humans.

— 7
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Programming languages

e Some influential ones:

» FORTRAN

« science / engineering
« COBOL

« business data
e LISP

- logic and Al
 BASIC

- a simple language
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Java

* A modern programming language
e Sun Microsystems in 1995
» Rich libraries
» Cross-platform (Mac, Windows, Linux)
» Object-oriented

* Taught in 142 and 143
» Shows basic concepts while leaving out some tedious details
» Good free, cross-platform tools
» Industry-grade language

* Widely used
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Compiling/running a program

1. Write it.

» code or source code: The set of instructions in a program.

2. Compile it.

- compile: Translate a program from one language to another.

» byte code: The Java compiler converts your code into a
format named byte code that runs on many computer types.

3. Run (execute) it.
» output: The messages printed to the user by a program.

source code

Hello,java

compile

'y
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byte code
-

Hello.class

output

———=JGRASF exec: Java Hello
ran

Hello, World!

j; ————jGRAZP: coperation comple
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A Java program

publacriclass ‘Hello |
OBl s M e A R e el e o s SR e i Mgt M R e T
Sy sbemyvontapernidn i Haedsborvasraidag ity
System.out.println () ;
Svdche i renyhsty era N sre e oA e e o e Ve R he DR WA e B S D Y e s i YL
systemiontiypeintin " ftour “anesyolfy outputh)s

e Its output:
N diia e e

+ Messages [’jGRASP Messages [’RunIIO |

This program produces )| [ -ismase exec: sava mello
ST U L A R MO U i b ] Hello, world!

This program produces
four lines of output

e console: Text box into which

the program's output is printed. |, b TTicRAsE: operation CO"“pljtle-
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Structure of a Java program

public class name {

class: a program ‘

cublieistatic void main(Stringl] args) |

statement;
statement;

statement;

method: a named group
of statements

} statement: a command to be executed

* Every executable Java program consists of a class,

» that contains a method named main,

« that contains the statements (commands) to be executed.

Copyright 2010 by Pearson Education

1



e
Names and identifiers

* You must give your program a name.

public class Song {

« Naming convention: capitalize each word (e.g. MyClassName)

* Your program's file must match exactly (song.java)
« includes capitalization (Java is "case-sensitive")

e identifier: A name given to an item in your program.
» must start with a letter or or $

» subsequent characters can be any of those or a number
o legal: myName  TheCure  ANSWER IS 42 Sbling$s
o illegal: me+u 49ers side-swipe PhiDYs

13
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Keywords

» keyword: An identifier that you cannot use because it
already has a reserved meaning in Java.

SR Brovie B e default
boolean do
break double
byte else
case extends
Gateh ek
chiat Filmialdy
class ELOaE
const TOT
continue CEEE)
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i
implements
PO L
instanceof
int
interface
long
native

new
package

private
protected
public
rerrn

e

static
SEErICELD
super

switch
synchronized

EhanE
throw
throws
transient
e

void
volatile
while
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Syntax

e syntax: The set of legal structures and commands that can
be used in a particular language.

» Every basic Java statement ends with a semicolon ;
» The contents of a class or method occur between { and }

 syntax error (compiler error): A problem in the
structure of a program that causes the compiler to fail.

» Missing semicolon
» Too many or too few { } braces

» Illegal identifier for class name
e Class and file names do not match

15
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Syntax error example

publieielas s He TG
poobldcvistatieyvoldimaintSErrng ilvargs)iy
System.owt.println("Hello, world!")

U1 s w N

}
e Compiler output:

Hello.java:2: <identifier> expected
|@reYe ot et ST vk et Vet M iy pat: tRin o) ed el i s M N R Miafe et it

Hello.java:3: ';' expected

}

A

PG = & T G

 The compiler shows the line number where it found the error.
» The error messages can be tough to understand!

16
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Systam ol printin

* A statement that prints a line of output on the console.
o pronounced "print-linn” (NOT ‘print-L-N")
» sometimes called a "println statement"” for short

e Two ways to use System.out.println :

£ e e e
Prints the given message as output.

« System.out.println ()
Prints a blank line of output.

17
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Strings and escape
sequences (section)
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Strings

e string: A sequence of characters to be printed.
o Starts and ends with a " quote " character.
« The quotes do not appear in the output.

 Examples:

pdnicl oy
Sedomlc e oY nalon Sl oA e alo iy

e Restrictions:
 May not span multiple lines.

RS SO
a legal String."

 May not contain a " character.
i B o U S e e R e el T S Al AV
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Escape sequences

* escape sequence: A special sequence of characters used
to represent certain special characters in a string.

\t  tab character

\n new line character

A quotation mark character
AN\ backslash character

 Example:
e R e e e e e e B

» Output:
\hello
how arc o Ry

20
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Questions

» What is the output of the following println statements?

SYieen:
System:
System.
System.
SR e

out
out
out
out
Cri

o

(
ey e

(

(

sprintlnineavebvicyes
SprInt RN et

.println n \n\n\nn) .
auicaiiedinni i ate e e el el s

* Write a println statement to produce this output:
Lol NN N

21

Copyright 2010 by Pearson Education



//

——e——

Answers
e Output of each println statement:
a o ¢
NN
B
it he downward spiral

* println statement to produce the line of output:
Systemoout prantln (N s e s A AR T

22
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Questions

e What println statements will generate this output?

This quote i1is from
Irish poet Oscar Wilde:

"Music makes one feel so romantic
e N B e e S N A M T e A A e R e
which is the same thing nowadays."

e What println statements will generate this output?

e YR e N Ve R i M e o s
'much' better i1f you learn
the rules of "escape sequences."

Also, "" represents an empty String.
s e P D e O e e S
'' 1s not the same as "
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System.
SRS e gt
System:
System.
oNSTECm
System.
oySEe

AL
out
S
40 i
out
L

il
Clils
out
out

BBy

out

BR BN

Answers

e println statements to generate the output:

Sy stem:.
Systen:
SN ST
System.
System.
System.

e println statements to generate the output:

SV o A A BRI S S D o e SRl L S u
Sprint Al Erieh vpoetOsear Wi lides
cpranbkna;

e ANA o g
sprantlnthratheg g ralwav s ge s o one S e e sy v
.println("which is the same thing nowadays.\"");

(
(
("\"Music makes one feel so romantic");
(

e e s AN R AT S S B R B

(
Gones Rave s S el e sl e e e e e g
.println("the rules of \"escape sequences.\"");
sprEntibnt)s
printin UAlse NN raprasan e an Yampl v S Tg ity
sprintinftibontErForge b siiase N i e agd o N,
println("'' is not the same as \"");
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