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So you think you know C …
int main(void) { 
  int n=2; 
  printf("%d %d %d", n++, n, ++n); 
} 

int main(void) { 
  int x=4; 
  printf("%d", ++x*++x); 
} 

int main(void) { 
   int a=5; 
   printf("%d %d %d", a++, a++, a++);  
   a=5;   
   printf("\n%d %d %d", a, a++, ++a); 
}



Well, at least there’s Java …
==========n========== 
2 3 4 
3 3 3 

==========x========== 
30 

==========a========== 
5 6 7 
5 5 7 

private static void n() { 
  int n = 2; 
  StdOut.printf("%d %d %d\n", n++, n, ++n); 
  n = 2; 
  StdOut.printf("%d %d %d\n", ++n, n, n++); 
} 
private static void x() { 
  int x = 4; 
  StdOut.printf("%d\n", ++x*++x); 
} 
private static void a() { 
  int a = 5; 
  StdOut.printf("%d %d %d\n", a++, a++, a++); 
  a=5; 
  StdOut.printf("%d %d %d\n", a, a++, ++a); 
} 



Java History
❖ Invented primarily by James Gosling (Sun Microsystems)

❖ 1990 - Oak language for embedded systems

❖ Implemented as interpreter with virtual machine

❖ 1993 - Java rebranding for the web

❖ Java Virtual Machine (JVM) runs in a browser

❖ 1994 - Netscape Navigator supports Java

❖ 1997 - early 2000’s - Sun continually sues Microsoft



https://goo.gl/GDlZOS

https://goo.gl/GDlZOS


Java Evolution
❖ Java 5 (2004): 

❖ generics(docs)
❖ autoboxing/unboxing (docs)
❖ for-each loop (docs)
❖ annotations, enums, etc.

❖ Java 7 (2011)
❖ diamond type inference (docs)
❖ binary literals, String switches, etc. 

❖ Java 8 (2014)
❖ lambda expressions (docs)

❖ Java 9 (2016?) 

❖ native Java REPL?

http://docs.oracle.com/javase/1.5.0/docs/guide/language/index.html
http://docs.oracle.com/javase/1.5.0/docs/guide/language/generics.html
http://docs.oracle.com/javase/1.5.0/docs/guide/language/autoboxing.html
http://docs.oracle.com/javase/1.5.0/docs/guide/language/foreach.html
http://docs.oracle.com/javase/7/docs/technotes/guides/language/enhancements.html
http://docs.oracle.com/javase/7/docs/technotes/guides/language/type-inference-generic-instance-creation.html
http://docs.oracle.com/javase/8/docs/technotes/guides/language/enhancements.html
http://docs.oracle.com/javase/tutorial/java/javaOO/lambdaexpressions.html


Java Refresher (contrasts vs C)
❖ No preprocessor

❖ import instead of #include

❖ No const: static final is effectively similar

❖ Type sizes are specified, not environment-dependent
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❖ No preprocessor

❖ import instead of #include

❖ No const: static final is effectively similar

❖ Type sizes are specified, not environment-dependent

❖ All arrays are dynamic: int [] a = new int[10]; 
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public class label { 
    public static void main(String[] args) { 
        int i = 1; 
        outer: 
        while(true) { 
            int j = i; 
            inner: 
            while(true) { 
                if(j % 2 == 0) 
                    if(j % 4 == 0) 
                        if(j % 8 == 0) 
                            if(j % 16 == 0) 
                                break outer; 
                            else 
                                break inner; 
                        else {i++; continue outer;} 
                    else {j++; continue inner;} 
                System.out.println(i + " " + j); 
                j++; 
            } 
            i++; 
        } 
        System.out.println("done"); 
    } 
} 



Java Refresher (contrasts vs C)
❖ No preprocessor

❖ import instead of #include

❖ No const: static final is effectively similar

❖ Type sizes are specified, not environment-dependent

❖ All arrays are dynamic: int [] a = new int[10]; 

❖ C-like control flow, with a few exceptions

❖ Strings are almost a primitive type, and are immutable



Java String Pooling

public class Class1 { 
  public static String hw = "hello, world!"; 
  public static void main(String[] args) { 
    String mainS  = "hello, world!"; 
    String newmS  = new String(mainS);  
    String newS   = new String("hello, world!"); 
    String builtS = "hello" + ", " + "world!"; 

    System.out.println("Class2.hw: "+("hello, world!" == Class2.hw)); 
    System.out.println("       hw: "+("hello, world!" == hw)); 
    System.out.println("    mainS: "+("hello, world!" == mainS)); 
    System.out.println("    newmS: "+("hello, world!" == newmS)); 
    System.out.println("     newS: "+("hello, world!" == newS)); 
    System.out.println("   builtS: "+("hello, world!" == builtS)); 
  } 
} 

public class Class2 { 
  public static String hw = "hello, world!"; 
}
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Object Orientation in Java
❖ Every program a class, every object an Object 

❖ References instead of pointers for objects

❖ Be very wary of ==

❖ Autoboxing of primitive types into objects

❖ Why?



Wrapper Types
❖ Many libraries only work with objects (e.g. Collections)

❖ Types exist to “wrap up” primitive types into objects

❖ Boolean, Character, Double, Integer, etc.

❖ Wrapper type classes also give some utility fields/
methods

❖ Integer.parseInt(“123”); // atoi 
❖ Integer.valueOf(“123”); // atoI 

❖ Double.POSITIVE_INFINITY, etc.



Wrapper Types
❖ Before Java 1.5, explicit conversion between  

corresponding primitive and wrapper types:

❖ Integer I = new Integer(123); 
❖ int i = I.intValue();        

❖ Since Java 1.5 autoboxing/autounboxing:

❖ Integer I = 123; // no constructor 
❖ int i = I;       // no extractor



Autoboxing Pitfalls
❖ Example adapted from Josh Bloch — 

What does this print?
public class box { 
    public static void main(String[] args) { 
        cmp(new Integer(42), new Integer(42)); 
    } 

    static void cmp(Integer first, Integer second) { 
        if (first < second) 
            System.out.printf("%d < %d\n", first, second); 
        else if (first > second) 
            System.out.printf("%d > %d\n", first, second); 
        else if (first == second) 
            System.out.printf("%d == %d\n", first, second); 
    } 
} 

http://www.oracle.com/technetwork/articles/java/bloch-effective-08-qa-140880.html
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Java Error Handling
❖ C “semantics”:

❖ ignore as if it can’t happen
❖ return a meaningful value
❖ this is pretty terrible …

❖ Java exceptions:
❖ throw 
❖ catch 

❖ or pass up to caller



try, catch, finally
public void foo() { 
  try { 
       // if anything here throws an IO exception 
  // or a subclass, like FileNotFoundException 
  } catch (IOException e) { 
      // this code will be executed to deal with it 
  } finally { 
      // this is done regardless 
  } 

// method must list exceptions it can throw, explicitly or not 
public void foo2() throws IOException { 
   // if anything here throws any kind of IO exception 
   // foo will throw an exception, to be handled by its caller 
}



Rationale for Java Exceptions

❖ In Java you can ignore 
exceptions, but you have to 
willfully do it. You can't 
accidentally say, "I don't care." 
You have to explicitly say, "I 
don't care."



Other Advice on Exceptions

❖ Do... or do not. There is no try.



Separated at Birth?
* observation stolen from Brian Kernighan



Exceptional Abuse?
class Abuse { 
  public static void main(String[] args) { 
     Abuse e = new Abuse(Integer.parseInt(args[0])); 
  } 

  public Abuse(int n) { 
     System.out.println(f(n)); 
  } 

  private int f(int x) { 
     try { 
        if (x <= 0) 
           return 1; 
        else 
           throw new Exception(); 
     } catch (Exception e) { 
        return x * f(x-1); 
     } 
  } 
}



Object Orientation in Java
❖ Every program a class, every object an Object 

❖ References instead of pointers for objects

❖ Be very wary of ==

❖ Autoboxing of primitive types into objects

❖ Garbage collection

❖ Exceptions: try {…} catch (E) {…} finally {…}

❖ Polymorphism



Polymorphism in Java
❖ An object that “IS-A” to multiple classes is polymorphic

❖ Trivially, all objects are polymorphic with Object

❖ Reference variables can refer to any object of their 
type, or any subtype of their type!



So far so good …
class Aircraft { 
    public String abilities() { return "can fly"; } 
} 

class Helicopter extends Aircraft { 
    public String abilities() { return "can fly and hover";} 
} 

public class TestPoly { 
    public static void main(String[] args) { 
        Aircraft a = new Aircraft(); 
        Helicopter h = new Helicopter(); 
        System.out.println(a.abilities()); 
        System.out.println(h.abilities()); 
        Aircraft h2 = new Helicopter(); 
        System.out.println(h2.abilities()); 
    } 
} 



Polymorphism in Java
❖ An object that “IS-A” to multiple classes is polymorphic

❖ Trivially, all objects are polymorphic with Object

❖ Reference variables can refer to any object of their 
type, or any subtype of their type!

❖ But when referring to objects of their subtype, 
they’re still limited by their own type … 



Careful …
class Aircraft { 
    public String abilities() { return "can fly"; } 
} 

class Helicopter extends Aircraft { 
    public String abilities() { return "can fly and hover";} 
    public int getNumBlades() { return 2; } 
} 

public class TestPoly { 
    public static void main(String[] args) { 
        Aircraft a = new Aircraft(); 
        Helicopter h = new Helicopter(); 
        System.out.println(a.abilities()); 
        System.out.println(h.abilities()); 
        Aircraft h2 = new Helicopter(); 
        System.out.println(h2.abilities()); 

        System.out.println(h.getNumBlades()); 
        System.out.println(h2.getNumBlades()); // doesn’t compile 
    } 
} TestPoly.java:21: error: cannot find symbol 

        System.out.println(h2.getNumBlades()); 
  symbol:   method getNumBlades() 



Object Orientation in Java
❖ Every program a class, every object an Object 

❖ References instead of pointers for objects

❖ Be very wary of ==

❖ Autoboxing of primitive types into objects
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❖ Exceptions: try {…} catch (E) {…} finally {…}

❖ Polymorphism 

❖ Interfaces and Object hierarchies



Interfaces
❖ An interface is like a class, but without implementation

❖ Only declares method prototypes, not bodies

❖ implicitly public

❖ Only declares constant fields

❖ implicitly public static final

❖ Any class can implement the interface



Java 7 Diamond Operator

Map<String, List<String>> myMap = new HashMap<String, List<String>>(); 

Map<String, List<String>> myMap = new HashMap< >();

Canonical example from Jeremy Manson:


