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LET'S START 
WITH A 

PUZZLER
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public class Looper {
    public static void main(String[] args) throws Exception {
        int five = 5;

        Field field = Integer.class.getDeclaredField("value");
        field.setAccessible(true);
        field.set(five, 4);

        for (Integer i = 0; i < 10; i++) {
            System.out.println(i);
        }
    }
}
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WHAT'S THE RESULT?

> Throws an exception
> 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

> Infinite loop
> 1, 2, 3, 4, 6, 7, 8, 9, 10
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THINK ABOUT THIS
WHAT WOULD YOU DO IF YOUR COWORKER WROTE THIS?
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WHAT IS FUNCTIONAL PROGRAMMING?
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YOU ALREADY KNOW
FUNCTIONAL PROGRAMMING
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IT'S PROGRAMMING WITH FUNCTIONS

> Pure functions
> With no side-effects

> That's all
> That's everything
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Given
public int multiply(int x, int y) { return x * y; }

When
int product = multiply(3, 4);

Then
int product = 12;
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                  multiply(3, 4) == 12
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ALWAYS
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When you first call it
When you call it a second time

When you change a thing then call it again
When an exception is thrown

When you update the database then call it again
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THIS IS KNOWN AS
REFERENTIAL
TRANSPARENCY
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Take this to the extreme, and you get Haskell
Take this a little less far, and you get Scala

Don't do this at all, and you get C
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WHY?
> It makes threads easier

> It makes everything easier
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THREADS?
The hard thing about threads is shared mutable data
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LET'S SAY WE HAVE AN ARRAY
               g = [1, 2, 3, 4, 5]
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THREAD A AND THREAD B BOTH ACCESS IT
               g = [1, 2, 3, 4, 5]

Thread A:                  Thread B:
arr = g                    arr = g
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WHAT IF THREAD B CHANGES IT?
               g = [1, 2, 42, 4, 5]

Thread A:                  Thread B:
arr = g                    arr = g
                           arr[2] = 42
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THE VALUE IN A DEPENDS ON TIMING
               g = [1, 2, 42, 4, 5]

Thread A:                  Thread B:
arr = g                    arr = g
                           arr[2] = 42
println(arr)
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CAN PRINT DIFFERENT THINGS
[1, 2, 3, 4, 5]

[1, 2, 42, 4, 5]
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WHAT IF WE WANT TO SORT IT?
               g = [1, 2, 4, 5, 42]

Thread A:                  Thread B:
arr = g                    arr = g
                           arr[2] = 42
                           sort(arr)
println(arr)
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CAN PRINT EVEN MORE DIFFERENT THINGS
[1, 2, 3, 4, 5]

[1, 2, 42, 4, 5]

[1, 2, 4, 5, 42]

[1, 2, 42, 5, 42]
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NOW WE HAVE TO SYNCHRONIZE
               g = [1, 2, 4, 5, 42]

Thread A:                  Thread B:
arr = g                    arr = g
                           synchronized {
                             arr[2] = 42
                             sort(arr)
                           }
synchronized {
  println(arr)
}
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!
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REFERENTIAL TRANSPARENCY TO THE 
RESCUE

               g = [1, 2, 4, 5, 42]

Thread A:                  Thread B:
arr = g                    arr = g
                           newArr = arr.updated(2, 42)
                           sortedArr = sort(newArr)
println(arr)
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EASIER?
Consider these reactions to essentially the same thing
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MODIFYING INTEGER

WTF!?!
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DEFENSIVE COPIES OF
GREGORIANCALENDAR & ARRAY
ANNOYING FACT OF LIFE
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JAVA CLASSES

MEH
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THESE ARE ALL VALUE OBJECTS
WHY TREAT THEM DIFFERENTLY?
OK MAYBE BECAUSE JPA WON'T LET YOU BUT ISN'T THAT PART OF THE PROBLEM?
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IMAGINE
NEVER HAVING TO DEBUG A MYSTERIOUSLY CHANGED VALUE
BECAUSE CHANGING A VALUE IS IMPOSSIBLE
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HOW TO DO IMMUTABILITY IN JAVA?

> Make everything final
> Make defensive copies of mutable types

> Or simply avoid using them
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INSTEAD OF GREGORIANCALENDAR

USE JODA-TIME
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INSTEAD OF JAVA.UTIL.LIST
USE GUAVA'S IMMUTABLELIST
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IF YOU CAN'T AVOID MUTABILITY
SHOVE IT INTO A CORNER
DON'T LET IT ESCAPE!
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BUT
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WHAT ABOUT
PERFORMANCE?
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COPYING ALL THAT DATA MUST BE ROUGH
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PERSISTENT DATA STRUCTURES

Linked list
                       x → y → z
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PERSISTENT DATA STRUCTURES

Pre-pending to a Linked list
              a →      x → y → z
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NO COPYING OF DATA
JUST RE-USING WHAT'S THERE
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In functional languages,
all data structures are like this

Very efficient
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In Java,
you're shit out of luck
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BUT STILL
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IS THERE A PERFORMANCE PROBLEM?
[yes / no]
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IS THERE A PERFORMANCE PROBLEM?
[yes / no]

USE IMMUTABLE DATA STRUCTURES
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IS THERE A PERFORMANCE PROBLEM?
[yes / no]
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DID YOU MEASURE THE PERFORMANCE?
[yes / no]
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DID YOU MEASURE THE PERFORMANCE?
[yes / no]

PICK UP A PROFILER
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DID YOU MEASURE THE PERFORMANCE?
[yes / no]
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WAS THE IMMUTABLE DATA STRUCTURE

YOUR BOTTLENECK?
[yes / no]
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WAS THE IMMUTABLE DATA STRUCTURE

YOUR BOTTLENECK?
[yes / no]

USE IMMUTABLE DATA STRUCTURES
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WAS THE IMMUTABLE DATA STRUCTURE

YOUR BOTTLENECK?
[yes / no]

USE SOMETHING MUTABLE
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IF YOU CAN'T AVOID MUTABILITY
SHOVE IT INTO A CORNER
DON'T LET IT ESCAPE!
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A FINAL THOUGHT
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LET JAVA BE JAVA
DON'T TURN IT INTO SOMETHING IT'S NOT
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It's painful to see Java
pretending to be C

It's just as painful to see Java
pretending to be Scala
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Important in FP: functions are first class
a.k.a. "Lambdas"

But Java 6 has no lambdas
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For example
List<Person> people = ...;
Iterable<String> names = Iterables.transform(people, new Function<Integer, String>() {
    @Override
    public String apply(Person input) {
        return input.getName();
    }
});
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Versus
List<Person> people = ...;
List<String> names = new ArrayList<>();
for (Person p : people) {
    names.add(p.getName());
}
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WHICH IS MORE 
READABLE?
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WHICH IS MORE 
FAMILIAR?
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Do Guava's FP features really fit the language?

"Excessive use of Guava's functional programming idioms 
can lead to verbose, confusing, unreadable, and 

inefficient code."
— the Guava Team
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THIS IS STILL REFERENTIALLY TRANSPARENT!
public List<String> findNamesOf(List<Person> people) {
    List<String> names = new ArrayList<>();
    for (Person p : people) {
        names.add(p.getName());
    }
    return names;
}

68 — Functional programming in Java 6



SHOVE THE MUTABILITY INTO A CORNER
names is the only mutable variable

> first it's completely constructed
> then it's returned
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THIS IS EVEN BETTER
public ImmutableList<String> findNamesOf(List<Person> people) {
    List<String> names = new ArrayList<>();
    for (Person p : people) {
        names.add(p.getName());
    }
    return ImmutableList.copyOf(names);
}
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IN CONCLUSION
> Immutability should be your default

> Use final where possible
> Don't go crazy with anonymous inner classes
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IF YOU ONLY REMEMBER ONE THING, MAKE IT THIS:

REFERENTIAL TRANSPARENCY
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BECAUSE RT WILL
> enable asynchronicity without locking

> allow you to call a getter in a tight inner loop
(without worrying about round-trips to the database)

> reduce your time wasted in the debugger
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THANK YOU
QUESTIONS?
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