Primitives, Operators
· All numeric types are signed.

· Java.math.BigInteger arbitrary-precision integers.

· Java.math.BigDecimal arbitrary-precision fixed-point numbers.

· !, &&, || are applied on booleans only.

· Bitwise operators (&, |, ^, ~) applies on integral primitives.

· Bitwise operators except (~) applies on boolean.

· Shift operators apply on integral primitives only.

· >>> vs. >>: unsigned vs. signed.

· (if (v1=v2)) is valid iff both v1 and v2 are booleans.

· You can cast between primitives except boolean.

· Casting float into an integral value always truncates the number.

· You can compare an integral with a floating-point.

· You can cast a numeric constant with a primitive cast.

· a class can be cast only to a super or subclass.

· float = char, int = char both are valid. But the inverse is not.

· 0x: the prefix for a hex. 0 is the prefix for an octal.

· Postfixes: L, F, D (or lowercase).

· xxx e yyy = xxx * 10^yyy.

· (float f = 0.1f) NOT (float f = 0.1).

· char c = '\uxxxx'; // xxxx is the hexadecimal code of the character in the Unicode.

· char, byte, or short are promoted to int before performing mathematical or bitwise operations resulting in an (int) result which should be manually cast to fit back on. byte, char, or short.
But when combining a bitwise operation with an assignment then the cast is not needed...

· When passing an integer constant to a function as a primitive, it is promoted to (int).
If there is no version of the function with (int), then long, then float, then double are tried (in order).
If no one of them exists you can't pass the parameter without casting may be to byte, short or char.

· Integer arithmetic doesn't detect overflow. int/0 throws a runtime exception.

Float arithmetic detect overflow evaluating it as (+/-)infinity, underflow evaluating it as 0.0, (double<>0.0)/0.0 as (+/-)infinity, 0.0/0.0 as NaN. No exception is thrown

· static double java.lang.Math.random( ) in [0..1[.

· java.util.Random: nextInt(), nextLong(), nextDouble()...

· java.util: .Date, .ArrayList, .Vector.

Loops
· The initialization portion in a for loop can either define variables of one type, or execute statements that don't involve any variable definition.

· A label is valid only right before an iteration statement. else compile-time error.

· Increment occurs at end of the pass through the for loop. So (break), (break label), and (continue label) don't execute the increment expression.

· switch works with integrals.

this
The this keyword is the only way to
· return the object reference from within a method in a class.

· call a constructor from another provided that the call is unique and is the first instruction in it.

· access a member hidden by a parameter or a local variable.

· Access the enclosing object of an inner class, from within the inner class. (Explained later)
Garbage Collector
· When the garbage collector is ready to release the storage used for your object, it will first call finalize( ), and only on the next garbage-collection pass will it reclaim the object’s memory.

· Your objects might not get garbage collected.

· Garbage collection is not destruction.

· Garbage collection is only about memory ==> So is finalize().

· public void finalize() can be called manually.

· Do not use finalize( ) as a general-purpose cleanup method.

· use finalize( ) for termination conditions (flushing a file...).

initialization
· the constructor is "actually a static method..." but it can access non-statics since the object's memory is already created and the data members are initialized.

· class c { int i = 8; int j = i++} is valid.

· The initialization order:

1. Static data are initialized first if they haven't been:

It begins from the base and downward. At each class:

a) zero memory is allocated for all static variables.

b) then static initializers are executed in their textual order.

The resulting memory is common to all classes of the same type (and for its descendent).
2. Zero memory is allocated to all non-static variables of all hierarchy levels.

This memory is designated to the specific object being created.
3. Beginning from the base class and downward, at each class:

a) non-static initializers are executed in their textual order.
b) The appropriate constructor is executed -either the default or one which is called.

· Variables declared in static or non-static initializers should be initialized before they are used.

· A member object should be initialized before being used either in the definition or in the constructor or before usage (lazy initialization).

Array initializing
· An array is initialized by:

1. Directly when they are defined with {e0,e1, ..., e(n-1)}

2. By assigning a valid array reference to it (initialized and compatible).

3. Using the (new) keyword either when they are defined or not in two ways:

a) arr[] = new Type[size]; where size is not necessarily constant.

b) arr[] = new Type[] {e0,e1, ..., e(n-1)} 

4. null.
· (3-b) is similar to (1-) except for the ability to be initialized after definition.

· In a multidimensional array:

1. each element can have its own length.
2. direct initialization is done by {init0, init1, ..., initn}. Each element have its own initialization which may be direct or with a new or may not exist-(with an empty set: {}).

3. initialization can be done with new[][]..[] with as brackets as there are dimensions. The first dimension must declare its length while others can leave it, but known dimensions must be first.

Packages
· If there is a collision between packages, the compiler generates an error when using a class which caused the collision. Solution: Package1.ProblematicClass, Package2.ProblematicClass.
· Sub packages are independent packages. They can access only public class from their super packages.

· you must have ‘.’ in the CLASSPATH to make default package. This makes classes which has no explicit package specification to see each other.

Inheritance
· If you inherit from a base class that has no default constructor, then you must do one of the following in each constructor in the derived class:

a) call one of the base constructors using super(args) as a first instruction.

b) call a derived class constructor -using this(...)- that calls on of the super(...)s.

· If the base has a default constructor it will be called unless you call another one.

· With (super.) you can call a base class method even if it is overridden.

· When we define a method with the same name as on of the base class's methods but with different signatures, they both are available (and if the method was originally overloaded, all of its versions are also available). There is no name hiding.

· You cannot narrow an access modifier of a method, but you can expand or leave it:

1. If the base's method is private then it is not an overriding.

2. If the base's method has a package access then:

a) If the derived is in the same package then it is an overriding.

b) If the derived is in another package then it is not an overriding.

3. If the base's method is protected or public then it is an overriding.


· When you override a method you must use the same return type. This is the case both in (2-a) and (3- ). While in (1- ) and (2-b) you can use another return type.

· RTTI throws a ClassCastException exception when a downcast is invalid.

Finals
· Final data members may be evaluated at compile time or at run time.

· Final references never changes (to objects or arrays).

· Non-static blank finals must be initialized before being used either in every constructor or in a non-static initialization block.

· Static blank finals must be initialized in a static initialization block.

· Final arguments may not be changed. For a final reference argument, you cannot make it point to a new target.

· Final methods cannot be overridden. They can be inline if the compiler decided.

· Private methods are final. You can however use their signature in a derived class.

· You cannot inherit from a final class.
· Constructors cannot be finals at all.

static in inheritance
· Static data members in the base class are shared among all its subclasses.
· A protected static member of a class is accessible directly in its subclasses.

· You can access it in the subclass via:
1. The base class (Base.data/method).

2. The derived class (Derived.data/method).

3. An instance of the base class (base.data/method).

4. An instance of the derived class (derived.data).

· 1-, 2- are not valid if the member is not static.

· There is no overloading for a static method.

Variable overloading
?
Abstract
· Abstract classes must be qualified with "abstract" keyword.

· Abstract methods must be overridible i.e. neither private nor final nor static.

· A public abstract class which has an abstract package-access method, cannot be extended outside the package.
· Constructors cannot be abstract.

Interfaces
· In an interface, data fields are automatically public, final, and static and should get an initial value (constant or at runtime). Other qualifiers and initialization codes are not allowed.
· Fields are not part of the interface, but in its static storage area.....
· In an interface, methods are automatically public. They must be overridible ==> final, static, or non-public methods are not allowed. Qualifying a method with abstract is superfluous.

· An interface can have a field or method of its type. (Think of it).

· A class can implement many interfaces. Name collision may occur when two interfaces contain the same signature but with different return types causing a compile-time error.

· An interface can extend as many interfaces as it want (separated by commas).

· A class that implements an interface without defining its methods must be abstract.

· An interface is a good way to group constants.

Nesting interfaces
· An interface (Or class) in an interface is automatically public. It cannot be non-public.

· An interface (Or class) in a class can has any access modifier. 

· Accessing a nested interface is done through its Container. (Container.interface).

· Implementing an interface doesn't implements its 'inner' interfaces.

· A private interface in a class, can be implemented only within that class. Inner classes that implement it can have any access modifier. It is useful for messaging.

Inner Classes
· sorts: 

1- Inner classes: classes defined within other (outer) classes:

2- A local inner class is an inner class defined within a method.

3- Anonymous inner classes are defined when constructing an object, where they extend / implement its class / interface. Their definition follows the constructor immediately inside a {}.
4- A nested class: a static “inner” class. Discussed separately below.

· To make an object of InnerClass in a non-static method of the OuterClass use:
InnerClass c = new InnerClass();

· To make an reference of the type InnerClass in a static method of the OuterClass or in another class (which must see the InnerClass) use the type: OuterClassName.InnerClassName

· To initialize this reference you can:

1- create an object (o) of the OuterClass and use it to call the inner's constructor:
o.new InnerClass(args if exist);

2- Or use a method in the OuterClass which returns an object of the InnerClass.

· Inner (non-static) classes cannot have static declarations {methods, fields, initialization code, nested classes}.but can have non-static ones.

· An inner class has a full access to its outer's methods and data. It keeps a pointer to the object which "sponsored" him. To access the pointer use: Outer.this

· Multiple inner classes are valid. the most inner can directly see every thing.

· You can inherit from an inner class, but then you must define a constructor that takes a parameter (out) of the type OuterClass, and calls out.super() as a first instruction. In fact you can omit the parameter and use: (new Outer()).super();

Inner class identifiers: Outer$inner.class. For anonymous: Outer$number.class ==> 

· Inner classes can have the same names provided that the name is unique in its scope.

· A local or anonymous class can access only final local variable and final arguments of the method which contains it.

· An anonymous class has no constructor, it can use a non-static initialization code.

· anonymous vs. local: anonymous has no named constructor ==> cannot have many constructors. anonymous gives one object while local can give 0,1,2,...... objects.

Nested Classes (Static inner classes)
· They has no pointer to their outers ==> can access only statics from them.

· They has no pointer to their outers ==> can be created without "sponsoring".

· They can have statics {methods, data, initializers}.

· They can have nested classes (static inners) while Inners cannot.

· They are created using Outer.Inner o = new Outer.Inner();

· You can inherit from a nested class as usual (using: extends Outer.Nested).

· Multiple nested classes are valid. the most inner can directly see every thing.

Inheriting an Outer Class
· When inheriting an outer, both Inners and Nested are available but not as members. You cannot override them. Redefining them again in the inheriting class just hide the original versions.

Exceptions
· you can throw any type of Throwable
· Exceptions that are checked and enforced at compile time are called checked exceptions.
· Error represents compile-time and system errors and needn’t catching (except in special cases).
· When you override a method, you can throw only the exceptions that have been specified in the base-class version of the method
· getMessage()
· String getLocalizedMessage( )
· void printStackTrace( ) 
· void printStackTrace(PrintStream)
· void printStackTrace(java.io.PrintWriter)
· Throwable fillInStackTrace( )
Collections
· Containers prints like: [e1, e2, e3]
· Collection is extended by List (implemented by ArrayList, LinkedList, Vector) or by Set (implemented by HashSet, TreeSet).

· Collection has:

boolean
add(o)

contains(o)

remove(o)

isEmpty(), 
addAll(c) 
containsAll(c)

removeAll(c).
Iterator 
iterator().

int 

size().
void

clear().

List adds to the Collection:
boolean:
add(pos, o)

Object

get(i)

remove(i)

set(i, o) {replacing}
int

indexOf(o)

ListIterator 
listIterator().

ArrayList implements List.
LinkedList implements List.

Vector implements List.

Set add nothing to the collection.

HashSet implements Set.
Map has:


boolean
containsKey(k)
containsValue(v)
isEmpty() 
int 

size()
Object

get(k)


put(k, v) {replacing v}

remove(o)
void

clear().

Set

entrySet()

keySet()


Collection
values()


HashMap implements Map adding void putAll(Map p).

HashTable adds: Enumeration elements(), keys, void putAll(Map p).
Iterator has:


boolean 
hasNext()


Object

next()




void

remove()

Enumeration has:


boolean 
hasMoreElements()


Object

nextElements()
IO

Bytes:

Abstract InputStream: 


int read()
reset()

close().
Abstract OutputStream: 


write(int b)
flush()

close().
PrintStream grandson of OutputStream: adds 

print(…)
println(…).
BufferedInputStream grandson of InputStream.

BufferedOutputStream grandson of OutputStream

Chars:

Abstract Reader: 



int read()
reset()

close().

Abstract Writer: 



write(int b)
flush()

close().

PrintWriter grandson of Writer: sadds 


print(…)
println(…).

InputStreamReader grandson of InputStream

OutputStreamWriter grandson of OutpetStream
BufferedReader grandson of Reader.

readLine()
BufferedWriter grandson of Writer
