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Generics

 What is generics?

- Technique of writing class/Interface without
specifying type of data it uses

- |ldea: class/interface can have type parameter



Generics

« Want a Bag class to store Items

public class Bag { // Stores String
private String item;
public void setltem(String x) { item =x; }
public String getltem( ) { return item; }

}
public class Bag { // Stores Book
private Book item;
public void setltem(Book x) { item =x; }
public Book getltem( ) { returnitem; }
}

- Problem? Don’t want to make Bag class for all kind of fields.



Generics

« Want a Bag class to store Items

public class Bag<E> {
private E item;
public void setltem(E x) { item =x; }
public E getltem( ) { returnitem; }

}

public interface List <E> { // Example in Java library
public void add(E x);

}

- Can we accomplish same effect without using generics?



Generics

 Want a Bag class to store ltems

- Pre Java 5: Objects

public class Bag {
private Object item;

public void setltem(Object x ) { item=x; }
public Object getltem() { return item; }

}

Bag b = new Bag();
b.setltem("How about that?”);
String contents = (String) b.getltem();



Generics

* Why generics?

Bag b = new Bag(); // Object Bag
b.setltem( "How about that?" );

String contents = (String) b.getltem(); // Ok

double contents = (double) b.getltem(); // Error (Runtime)

Bag b = new Bag<String>(); // Generic Bag
b.setltem( "How about that?" );
String contents = b.getltem(); // Ok

double contents = b.getltem(); // Error (Compile time)



Generics

 Why generics? Type Safe Containers

- Main advantage: compile-time type checking

- Generics: Ensure correct type at compile time
No need for cast or Type checking

* Important: Cannot create generic array!

E[] myArray = new E[INITIAL_SIZE]; // Error
E[] myArray = (E[]) new Object[INITIAL_SIZE]; // Ok



Generics

* More Generics: References

- Generics & Inheritance
- Wild cards

http://www.cs.washington.edu/education/courses/cse332/12sp/section/week1/
GenericsAndJUnit.pdf

http://www.cs.washington.edu/education/courses/cse332/12sp/section/week1/Bag.java

http://www.cs.washington.edu/education/courses/cse332/12sp/section/week1/Tuple.java

Textbook 1.4 ~ 1.5
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Project 1

 Sound Blaster!

- Part A: Due next Wednesday, 11pm
Part B: Due Tuesday October 8th, 11pm

- Personal Project: No partners!

http://www.cs.washington.edu/education/courses/cse332/13au/policies.shtml

http://www.cs.washington.edu/education/courses/cse332/13au/grading-policies.shtml

http://www.cs.washington.edu/education/courses/cse332/13au/programming-guidelines.shtml




Project 1

* Phase A
- Implement Stack ADT: Stores double

* Phase B
- Implement Stack ADT: Use generic



Project 1

 Reverse.java

- Handles all music stuff

- No need to edit for part A

- Reverses in.dat file and writes it to out.dat
- Accepts 4 command line parameters



Project 1

* Sound Exchange (SOX)

- Converts .wav file to .dat file & vice versa

- Installed on lab machines
- Use in command prompt / terminal

- Can also do what Reverse.java does



Style Guide

» Style Points are up to 1/3 of your grade!!
- Grade breakdown: ~1/3 correctness, ~1/3 write up, ~1/3 style

« Make sure you read style guides

- StYle guide: http://www.cs.washington.edu/education/courses/cse332/13au/projects/style.txt

= Comment gL”de: http://www.cs.washington.edu/education/courses/cse332/13au/projects/commenting.pdf

- Java Convenﬁon: http://www.oracle.com/technetwork/java/codeconvtoc-136057.html

We DO take points off for style!




Make sure your code compiles!!

- No correctness points if your code doesn’t compile
- Use default package or be sure to take out package statement

Comment your code

Use descriptive variable / method names

- |If variable points to beginning of queue, name it ‘front’,
not ‘f" or ‘g’
Use visibility specifiers (private/public etc.)

- On every classes, methods, fields. Do not just omit this!



Initialize all non-static fields in constructor

private int size = 0; //®

private int size; public Queue() { size = 0; } //©

Make your code as concise as possible
end=end +1: [/ ® ® ® end ++; // © © ©

this.isEmpty(); isEmpty();

Use @Override when overriding

Do not leave warning-generating code

- Unless you know why it is there and why it is unavoidable
- Suppress warnings on method/variable, but not on whole class



e Use constants for fixed constants

private static final int INITIAL CAPACITY = 10;
private static final i1nt RESIZE FACTOR = 2;

e Use Boolean zen

if(size==0){ return true; }else{ return false; }//®

return size == 0; //©

e Maximize code reuse, minimize redundancy

- e.g. Re-use methods like isEmpty () instead of directly testing if size
== 0 or whatever isEmpty () does—also improves readability

Note: a good compiler/run-time will in-line short methods so there is no
loss in efficiency in doing this and it makes the code more readable.



Eclipse



Eclipse Tutorial

+ Select WorkSpace

1AM
PM
PM
PM
PM

L PM
51 AM
36 AM
L4 PM
5 PM
7 PM
PM
PM

7 PM

Kind
Document
Document
Waveform audid
Folder
Folder
Office Open...in|
Document
Document

Fol 6 sV e
Fol
Fol Select a workspace

Workspace Launcher

Eclipse stores your projects in a folder called a workspace.
Wi Choose a workspace folder to use for this session.

o
Fi Workspace: [/Users/kainbv/Documents/CSE 332 TA v] | Browse...

] Use this as the default and do not ask again




Eclipse Tutorial

* Create Project

® Eclipse File Edit Source Refactor Navi Search Project Run Window Help 2 AM O 3 DO = 100%E Thul234AM Q =
8 00 Java - HW1/src/Test.java - Eclipse - /Users/kainby/Documents/CSE 332 TA -
B Q- Qe NGS5 ® TR el (Q Quick Acc 5 [[@Yava
[# Package Explorer §3 = i» veg ListStack [J) Testjava 52 ™ =8 [E] Task List 53 = 8
= =l
public class Test { eIx 9
Find P Al Activate...
£ Java Project
Co Into 9 Project...
: . n(String[] args) {
Open in New‘WIndow # Package Object[10];
Open Type Hierarchy F4 @ Class
Show In N 8W > P ouble) arr[0];
& Interface Cresult);
Copy @ Enum
> EAJRE Syster £ Copy Qualified Name @ Annotation ® -
“ Paste Y &9 Source Folder Connect Mylyn 2%
. . Connect t task and ALM tool
X Delete ® 19 Java Working Set Ufzr;r‘\ezta l:(:f:jrs‘(a.s an ools or
(9 Folder
Remove from Context % File O -5
. o= Outline
Build Path § > 5 Untitled Text File e -
Source X8S > % JUnit Test C. SRPR NI
Refactor 8T > E‘J nit Test Case v©, Test
(7 Task © © main(String(}) : void
223 Import... _ }
o4 Export... [ Example...
References » | [3Other.. ®N
Declarations >
" Refresh F5
Assign Working Sets...
Run As >
Debug As >
Validate
Eeam With > vadoc eclaration & Console 5% R % GBS & 2 B =]
ompari it . rminated> Test [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_10.jdk/Contents/Home/bin/java (an 9, 2013 11:02:09 PM)
Restore from Local History... leption in thread 'main’ java.lang.ClassCastException: java.lang.String cannot be cast to Tang.Double
Properties % at Test.main(Test.java:10)
i
(default package) - HW1/src




Eclipse Tutorial

* Create Project

@& Eclipse

8 00 New Java Project

(default package) - HW1/src

$50 07 Qv N
[ Package Explorer §3 =R= Array
Vi HWL
v (Bsrc pul
¥ 11} (default package)
» |J] ArrayStack.java
» [J) DStack.java
» [3] GArrayStack java o
» [J) GListStack.java
» [J) Gstack java
» [J] ListStack.java
» [J) Reverse.java
» [J) Test.java
» = JRE System Library [JavaSE-1.7]
}
Probll
<terming
Except

Create a Java Project

Create a Java project in the workspace or in an external location.

Project name: | HW2|

™ Use default location

Location:  /Users/kainby/Documer

A/HW2
JRE
() Use an execution environment JRE:
) Use a project specific JRE:

_) Use default JRE (currently ‘Java SE 7 (MacOS X Default)’)
Project layout

() Use project folder as root for sources and class files

(%) Create separate folders for sources and class files

Working sets

(] Add project to working sets

Working sets:

< Back Next >

JavaSE-1.7 +

va SE

Browse

cOS X Default)

Configure IREs...

Configure default...

Select

Cancel [ Finish |

9, 2013 11:02:09 PM)
fava.lang.D

8

ES 100% (@& Thu12:35AM Q

B ||[@hava
[E] Task List 52 = g
EE| e XBE|DQ Y
Find » Al » Activate,
® Connect Mylyn <
Connect to your task and ALM tools or
create a local task.
5= Outline % =8
SEPR NI
v O, Test
© ° main(String()) : void
R % |G bEE|E | B =8




Eclipse Tutorial

 Create Class

(default package) - HW1/src

ad "main” java.l
n(Test.java

n thr
Test.m

Test [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_10.jdk/Contents/Home/bin/java (Jan 9, 2013 11:02:09 PM)
ang.(ClassCastException: java.lang.String cannot be cast to java.l le

& Eclipse £ @O 3T E W0%E Thul237AM Q =
4606 New Java Class i
v O Qe [[@hava
Java Class V= )
i Package Explorer 53 = - i\, The use of the default package is discouraged. \\) » =g Task List 52 =g
Vi HWL i oS P @ v
v | %= = g
T B public elx
'V 5 (efault package) Source folder: HW1/src Browse... Find > All b Activate...
L *
» [J) ArrayStack java /_ 8
» [J] DStack.java Package: (default) | Browse.
§ *
> [J) GArraystack.java pul B S —
» [J) GListStack.java -
» [J] Gstack.java
» [J] ListStack.java Name MyStack|
> [J) Reverse.java .
» [ Testjava Modifiers: (®) public default protected
» =\ JRE System Library [Ja 1.7] ¥ () abstract (] final static
3 ® Connect Mylyn &
Superclass java.lang.Object Browse. Connect to your task and ALM tools or
create a local task.
Interfaces: [E3 Dstack Add...
92 outli =
o= Outline 83 a
Remove
SRR oW T
. " v O, Test
Which method stubs would you like to create? S .
© ° main(String()) : void
# public static void main(String() args)
() Constructors from superclass
[ Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
[_J Generate comments
Cancel Finish
s B e R T — % %|GEE 2 5= 0

Dout




Eclipse Tutorial

un Configuration (Command line Args)

@ Eclipse File Edit Source Refactor Navigate Search Project Run Window Help $ B @O 32T E 100%E Thul238AM Q X
8 O 0O Java - HW1/src/Reverse.java - Eclipse - /Users/kainby/Documents/CSE 332 TA v
L i i35y O Quvi NHT GvipT 57y (B P I o (8] (140 [+ e 0 Gy I QQ 5 | §lava

311 Test -
[ Package Explorer 83 51 2 Reverse [J] Reverse.java $3  [J] ArrayStack.java [J] ListStack.java [J) GArrayStack.jav [J] GListStack.java 1 = = [E] Task List 52 = 0
v Hwl @ import java.io.BufferedReader;| e I INSCIE e
v §Bsrc Run As >
¥ j# (default packa Run Configuration! /e e e § reveree Find > Al P Activate...
> [ Amaystack 2" Organize Favorites Read a .dat file and reverse it.
e * CSE 332, 13wi

» [J) DStackjava Ny

¥ |J] GArrayStack.java public class Reverse {

» [J] GListStack.java public static void main(String[Jargs) {

» [J) GStack.java if (args.length 1= 4) {

» [J) ListStackjava System.err.println(" Incorrect number of arguments

¥ [7] Reverse java System.err.println(" Usage: ");

» 11 Test java System.err.println("\tjava Reverse <list or array> <double or generic>

» = JRE System Library [JavaSE-1.7 ) System. exit(1);
@® Connect Mylyn 2
/7 Connect to your task and ALM tools or
// process command-line arguments create a local task
boolean uselist = false; // properly assigned below Outline 2 = g
boolean generic = false; // properly assigned below
_ . ShERN e N T
if(args[0].compareTo("list")==0) v D, Reverse
uselist = true;  ° main(String(]) : void
else if(args[@].compareTo("array")==0) . K
uselist - false;

else {

System.err.println("\tSaw "+args[@]+" instead of list or array as first argument");
System. exit(1);

}
ifCargs[1].compareTo("double")==0)
generic = false;
else if(args[1].compareTo("generic")==0)
generic = true;
else {
System. err.println("\tSaw "+args[1]+" instead of double or generic as second argument");
System.exit(1);

P s vadoc ation [ Console 83 XKk EEEE 7B ]
/Library/Java/JavaVirtualMachines/jdk1.7.0_10.jdk/Contents/Home/bin/java (Jan 9, 2013 11:02:09 PM)
Exception j lassCastException: java.l ng E

Writable Smart Insert 77:1




Eclipse Tutorial

 Run Configuration (Command line Args)

M@ D 3D 0 = 10%E Thul240AM Q =

& Eclipse
10 00 Run Configurations
v v 2y (Q q Acc % || &3 java
o % i Create, manage, and run configurations — | LS
[£ Package Explorer 83 =h-! | Run a Java application (/} Bl Task List 5% = B8
v HWL #lxBE|l9
MRS =
v [ (default package) = Name: |Reverse Find } All b Activate...
» [J) ArrayStack.java ter text © Main [69= Arguments =) JRE | &; Classpath | %/ Source | g Environment | =] Common
» [J) DStack java _ 5] Java Applet Program arguments:
» [J) GArrayStack.java ¥ [7]Java Application
» [J] GListStack.java 5 Reverse array double secretin.dat secretOut.daf
» [J) GStack.java 3] Test
» [J] Liststack.java JuJUnit
r .
> ul] Reverse.java m2 Maven Build Variables...
» (1) Testjava JufTask Context Test
» = JRE System Library JavaSE-1.7]
VM arguments @ Connect Mylyn
Connect to your task and ALM tools or
create a local task.
= Outline 33 = 0
[ variables... | g
SRR N
v D, Reverse
Working direct T
CriChg cireceory; 5 S main(String()) : void
(s) Default:
) Other:
Apply Revert
Filter matched 7 of 7 items
Close Run
| Bx 6B/ E]E]| ¢ 2-£9v = B

in/java (Jan 10, 2013 12:39:27 AM)

ol

/jdk1.7.0_10.jdk/Content:

Reverse [Java Applicati /il v/
154364 samples in file

Writable Smart Insert 77:1




Eclipse Tutorial

« Conditional Debugging

=

® Eclipse File Edit Source Refactor Navigate Search Project Run Window Help £ 8 LD 3= =

100% @ Thu 1244 AM _Q

e 00 Java - HW1/src/Reverse.java - Eclipse - [Users/kainby/Documents/CSE 332 TA

»

&4 *

gs[1]+" instead of double or generic as second argument");

= Outline 5%
Preferences...

v (D, Reverse

to be read, and the output file to be written

// Set up the input file

new BufferedReader(new FileReader(args[2]));
new PrintWriter(new BufferedWriter(new FileWriter(args[31)));

BufferedReader fileln =
PrintWriter fileOut =

the

// Read the rst line of the .dat f We want to store
// "sample rate" in a variable, but we can ignore the rest
// of the line. We step through the first line one token (word)
// at a time using the StringToke token

// is the one we want (the sample rate)

The

fourth

e

StrinaTokenizer str:

c [ Console 83
Reverse [Java Application] /Library/Java/JavaVirtualMachines /jdk1.7.0_10.jdk/Contents/Home/bin/java (an 10, 2013 12:41:20 AM)

Problem avadoc Declaration

Writable Smart Insert 28:1

- D0 QNGO 5@ EmE .
[ Package Explorer 53 = venn 1J) Reverse.java 83  [J] ArrayStack.java [J) ListStack.java [J] GArrayStack.jav [J] GListStack.java gt =8 =8
= roce 1i r P
Vi HwL // process command-line arguments vlxEla ~
v #src /7
¥ i (default package) boolean uselist = false; // properly assigned below Find P Al P Activate...
» [7) ArrayStack java boolean generic = false; // properly assigned b
» [J) DStack.java » T RS R MR e
» (1) GArrayStack java © Toggle Breakpoint %8B
> [ Guiststack java Disable Breakpoint ~ {*Double Click ==
» [J) GStack.java
> [ Liststack java Go to Annotation ®¥1 R
» [7) Reverse.java gs[0]+" instead of list or array as first argument");
> [J]) Test.java Add Bookmark...
» = JRE System Library [JavaSE-1.7) Add Task...
@ Connect Mylyn 2
v Show Quick Diff ~0Q .9y Connect to your task and ALM tools or
Show Line Numbers create a local task.
Folding 4

 © main(String()) : void

5 | &ava | %5 Debug

=0
SHL RPN




Eclipse Tutorial

« Conditional Debugging

& Eclipse

S B @MD 3T O = 100%E Thul2:56AM Q

ava - HW1

TA

SRR SR N R e P : B [@al s
{2 Package Explorer 53 =% = 7] Rey~ren ine Aeomenrl i [ LicsCancls inun CAvnniCanctsin —— », =g =5
J () Properties for Reverse [line:28] - main(String[])
Vi HWL v |% AR 8 v
v §Bsrc type f Line Breakpoint v vw ) R
Find All » Activate
¥ [ (default package) Breakpoint Properties : i
» [J] ArrayStack java Filtering Type Reverse
» [J) DStack.java Line Number: 28
» [J) GArrayStack java Member: main(String(])
» [J] GListStack.java
» [J) GStack.java » o Enabled
» [J) ListStack.java ~
» [7) Reverse java Hit count: (@ suspend thread () Suspend VM
» [J] Test.java # Conditional (%) Suspend when 'true' () Suspend when value changes
» [J) Test2.java - <
» =\ JRE System Library [JavaSE-1.7 <Choose a previously entered condition> +) ent™); @ Connect Mylyn 2
“generid

Connect to your task and ALM tools or
create a local task.

5% outline &% =g
SRPR N e

argument"); v D, Reverse

 ° main(String(]) : void
gs[310));
®@ Cancel
77 oF the line. We step through the First line one token (word)

Prob oc Declaration Console %5 Debug $3 veg

v [T] Reverse [Java Application]
v & Reverse at localhost:62244

¥ 4 Thread [main] (Suspended (breakpoint at line 28 in Reverse))
everse.main(String() line: 28

s /Library/Java/JavaVirtualMachines/jdk1.7.0_10.jdk/Contents /Home /bin/java (Jan 10, 2013 12:54:26 AM)
v [7] <terminated>Reverse Java Application]
<terminated>Reverse at localhost:62246
@1 <terminated, exit value: 1> /Library/Java/JavaVirtualMachines/jdk1.7.0_10.jdk/Contents/Home /bin/java (Jan 10, 2013 12:55:19 AM)

Writable Smart Insert 28:1




Eclipse Tutorial

« Conditional Debugging

® Eclipse File Edit Source Refactor Navigate Search Project Run Run Window Help S A ED 32 = 0 E 100%E Thul2:55AM Q =
e 00 Debug - HW1/src/Reverse.java - Eclipse - /Users/kainby/Documents/CSE 332 TA "
C i i35y 0Oy Qur \|J> ES 5t (SO e (BN [ e XD e )| E | &sava |35 Debug
%5 Debug 3 ¥ = B - Variables & ts tE Y=0
v [7] Reverse [Java Application] Name Value
v &2 Reverse at localhost:62244 > O args String(4] (id=15)
¥ Thread [main] (Suspended (breakpoint at line 28 in Reverse)) © useList false
© generic false

= Reverse.main(String(]) line: 28
s /Library/Java/JavaVirtualMachines/jdk1.7.0_10.jdk/Contents /Home /bin/java (Jan 10, 2013 12:54:26 AM)
¥ [3] Reverse [Java Application]
v & Reverse at localhost:62246
¥ 4 Thread [main] (Suspended (breakpoint at line 28 in Reverse))

= Reverse.main(String()) line: 28
w4 /Library/Java/JavaVirtualMachines/jdk1.7.0_10.jdk/Contents/Home/bin/java (Jan 10, 2013 12:55:19 AM)

= B g Outline ¢ SRR e YeEg

v D, Reverse
» ° main(String()) : void

[J) Reverse.java 8% [J] ArrayStack.java [J) ListStack.java [J] GArrayStack.java [J] GListStack.java [J] Test.java [J] Test2.java

) sy

// process command-line arguments
boolean uselist = false; // prop
boolean generic = false; // prope

assigned b
assigned b

if(args[@].compareTo("1ist")=-0)

5
uselist = true;
else if(args[0].compareTo("array")==0)
uselist - false;
else {
System.err.println("\tSaw "+args[0]+" instead of list or array as first argument");
System.exit(1);
}
if(args[1].compareTo("double")==0)
generic = false;
RPN AR ST SN
E Console % Tasks ] w8 2 B-ri-= 8

Reverse [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_10.jdk/Contents/Home/bin/java (Jan 10, 2013 12:55:19 AM)

Writable Smart Insert 28:1




Eclipse Tutorial

* More Tutorials

- Written Tutorial

http://www.vogella.com/articles/Eclipse/article.html

- Video Tutorial

http://eclipsetutorial.sourceforge.net/totalbeginner.html

- Eclipse Shortkeys

http://www.rossenstoyanchev.org/write/prog/eclipse/eclipse3.html




