
Re-Staticified
Lecture 09, Sep 23 2008



Reminder

• More accurate picture:

• static means “associated with the class” rather 
than “associated with the object”

• In practice, same result for member fields

• Makes big diff in other cases

• E.g., can’t have a static top-level class b/c there’s 
no outer class for it to be associated with...



Reminder
public class SDemo0 {
private static int y=-37;
private int x;

public static void setY(int val) {
if (val>0) {
throw new IllegalArgumentException();

}
y=val;

}

public void twiddleX() {
x*=-3;

}
}
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Static methods

• Simple view: A static method can only access 
static member variables (and other static 
methods)

• Better view: A static method is one associated with 
the class object, not the instance object



SDemo1

int y;

// method handles
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int x;

Static mthd accesses this context

Non-static accesses this...



Static method calls
public class SDemo1 {

private int x;
private static int y;
public int getSum() { return x+y; }
public static int getSq() { return y*y; }

}

•  translated to:
public class SDemo1 {

private int x;  // stored in SDemo1 instance
private int y;  // stored in SDemo1 class struct
public int getSum(SDemo1 this) {

return this.x+SDemo1ClassPtr.y;
}
public static int getSq(SDemo1Class SDemo1ClassPtr) 
{

return SDemo1ClassPtr.y*SDemo1ClassPtr.y; } }



Static initialization
• B/c static member is assoc w/ class and not object, 

you don’t want to re-initialize it every time you 
create a new object

• DonÕt initialize static things in 
constructor!

• Java provides “static initialization blocks”:
static int y=3;
static {
// do some complex stuff here

}

• Can have >1 static init block, but they get merged



Static initialization
• Axiom: static things associated with class

• Corollary 1: static things initialized when class is 
loaded

• Corollary 2: static initialization happens only once 
per program

• In principle: first time you reference a class

• When possible, JVM optimizes and runs all static 
initializers for all known classes before running 
main()

• Sometimes, has to defer to actual class load (e.g., 
for deserialization)



Non-static inner classes
public class LameVector<T> {
private T[] _arr;

public Iterator<T> iterator() {
return new _Iter();

}

private class _Iter implements Iterator<T> {
private int _here=0;
public boolean hasNext() {
return (_here<_arr.length);

}
public T next() {
return _arr[_here++];

}



Static inner classes
• Recall our picture of “basic” inner classes:

• _Iter._arr==_Iter.outer._arr

+ iterator(): Iterator<T>
- _arr: T[]

LameVector
T

+ hasNext(): bool
+ next(): T

- _here: int
(hidden) __outer

_Iter
T



The memory view
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Static inner
• A static inner class (w/ a name) is basically just 

like any other class, but defined in scope of its 
parent class

• Unlike basic inner class, though, it does not have a 
hidden pointer to its outer object

• Can be “free floating”

• Can create one w/o an instance of its outer class

• Can’t do direct access to outer class’s members

• Can do direct access to its outer class’s static 
members (why?)



Map.Entry example
public class MondoHashMap implements Map {
// stuff...
private static class _MHMEntry implements 
Entry {
private Object _key;
private Object _value;
public Object getKey() { return _key; }
public Object getVal() { return _value; }
public int bogus() {
return size();   // error Will Robinson!

}
}

}



Map.Entry translation
public class MondoHashMap implements Map {
// stuff...
private static class _MHMEntry implements 
Entry {
private Object _key;
private Object _value;
public Object getKey(_MHMEntry this) {
return this._key; }

public Object getVal(_MHMEntry this) {
return this._value; }

public int bogus(_MHMEntry this) {
return this.size();// error Will Robinson!

}
}

}



Map.Entry translation
public class MondoHashMap implements Map {
static int _datum;
private static class _MHMEntry implements 
Entry {
private Object _key;
private Object _value;
public Object getKey(_MHMEntry this) {
return this._key; }

public Object getVal(_MHMEntry this) {
return this._value; }

public static int bogus() {
return __outerClass.datum;
 
 // OK

}
}

}



Coolness of static inner
• Usefulness of static inner classes:

• Don’t have an extraneous pointer that you won’t 
use

• Can save a lot of space (e.g., for big Maps)

• Provides better conceptual separation

• _MHMEntry isn’t an element of MondoHashMap; 
MHM just uses it to store stuff

• Won’t accidentally muck w/ outer class

• Bogusness:

• static is a rotten name for the distinction 
they’re making...  :-P



UML

• Unified Modeling Language

• Many uses:

• User Interaction: Use Cases

• Class structure and associations: Class Diagram

• Sequence and Collaboration: Interaction Diagrams

• State Diagrams

• etc ...

• We will focus on Class and Interaction Diagrams



Class Diagrams
• Name, Attributes, Operations...

• Associations



Class Diagrams
• Extension



Class Diagrams
• All together



Automatic?
• Check out Graph Vis + Doxygen



Interaction Diagrams
• Model Behavior of the system...



Interaction Diagrams
• Communication and creation of objects



Collaboration Diagrams
• Simplify Interaction Diagrams

• Only model message/object interactions, not time


