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Ubiquitous

JavaScript

Lisp



Ubiquitous



Survey

• Java 8?!

• Java 7?!

• Java 6?!

• Java <= 5?



For Legacy Java?

Totally Lazy



Focus on what, not 
how!

for (int i=0; i<persons.size(); i++) {	
    System.out.println(persons.get(i));	
}	

!
persons.foreach(println)



Map

Beer IntBeerBeerBeer IntIntIntFunction

 return beer.getPrice();

Courtesy Jan Kronquist



Filter

Beer BeerBeerBeerBeer BeerFunction

return beer.getPrice() > 20;

Courtesy Jan Kronquist



Reduce / Fold

2 4 3

69add(a,b)

   return a + b;

Courtesy Jan Kronquist



The Receipt…  



Beer

public interface Beer {!
 !
    String getName();!
    Type getType();!
    int getPrice();!
    !
} !



Use Cases

• Price of cheapest beer!

• Price of most expensive beer!

• Name of the most expensive beer!

• Names of all Lagers!

• Total price



Functional Java

public abstract class F<A, B>() {  !
    public abstract B f(A a);!
}



Cheapest Beer

List<Beer> beers = receipt.getBeers();!
!
int minPrice = fj.data.List.iterableList(beers).map(!
    new F<Beer, Integer>() {!
        @Override!
        public Integer f(Beer beer) {!
            return beer.getPrice();!
        }!
    }).minimum(Ord.intOrd);!



Cheapest Beer

!
!
static final F<Beer,Integer> BEER_PRICE = new F<Beer,Integer>() {!
        @Override!
        public Integer f(Beer beer) {!
            return beer.getPrice();!
        }!
    };!
!



Cheapest Beer

public static <T> fj.data.List<T> with(Iterable<T> it) {!
    return fj.data.List.iterableList(it);!
}!
!



Cheapest Beer

int minPrice = with(beers).map(BEER_PRICE).minimum(Ord.intOrd);



Most Expensive Beer

int maxPrice = with(beers).map(BEER_PRICE).maximum(Ord.intOrd);maximum



Name of Most 
Expensive Beer

String name = with(beers).maximum(ord(BEER_PRICE_ORDER)).getName();



Name of Most 
Expensive Beer

public static final F<Beer, F<Beer, Ordering>> BEER_PRICE_ORDER = !
new F<Beer, F<Beer, Ordering>>() {!
    @Override!
    public F<Beer, Ordering> f(final Beer beer1) {!
        return new F<Beer, Ordering>() {!
            @Override!
            public Ordering f(Beer beer2) {!
                Integer beer1Price = beer1.getPrice();!
                Integer beer2Price = beer2.getPrice();!
 !
                if (beer1Price > beer2Price) {!
                    return Ordering.GT;!
                } else if (beer1Price < beer2Price) {!
                    return Ordering.LT;!
                } else {!
                    return Ordering.EQ;!
                }!
            }!
        };!
    }!
};!



Names of Lager Beers

Collection<String> names = 
with(beers).filter(type(LAGER)).map(BEER_NAME).toCollection();



Names of Lager Beers

public static F<Beer, Boolean> type(final Type type) {!
    return new F<Beer, Boolean>() {!
        @Override!
        public Boolean f(Beer beer) {!
            return beer.getType().equals(type);!
        }!
    };!
}!

Collection
with



Names of Lager Beers

!
!
static final F<Beer,String> BEER_NAME = new F<Beer,String>() {!
        @Override!
        public String f(Beer beer) {!
            return beer.getName();!
        }!
    };!
!

Collection
with



Names of Lager Beers

[Heineken, Heineken, Carlsberg, Carlsberg, Heineken, Heineken, Carlsberg, Heineken, Heineken, ...]

Collection<String> names = 
with(beers).filter(type(LAGER)).map(BEER_NAME).toCollection();



Names of Lager Beers

Collection<String> names = 
with(beers).filter(type(LAGER)).map(BEER_NAME).nub().toCollection()!

[Carlsberg, Heineken]



Sum

int sum = with(beers).map(BEER_PRICE).foldLeft(SUM, 0);



Sum

public static final F2<Integer,Integer,Integer> SUM = !
    new F2<Integer, Integer, Integer>() {!
        @Override!
        public Integer f(Integer accSum, Integer beerPrice) {!
            return accSum + beerPrice;!
        }!
    };!

int



Sum

int sum = with(beers).map(BEER_PRICE).foldLeft1(Integers.add);



Functional Java

+ Naming conventions!

+ Powerful!

+ Parallelism!

+ Good learning platform!

+ Immutable



Functional Java

- Non-standard collections!

- Inconsistent API!

- Powerful!

- Not always obvious (_.1())



Functional Java 
Madness

/**!
 * Returns a function that returns the eighth element of a product.!
 *!
 * @return A function that returns the eighth element of a product.!
 */!
public static <A, B, C, D, E, F$, G, H> fj.F<P8<A, B, C, D, E, F$, G, H>, H> __8(){!
  return new fj.F<P8<A, B, C, D, E, F$, G, H>, H>() {!
    public H f(final P8<A, B, C, D, E, F$, G, H> p) {!
      return p._8();!
    }!
  };!
}!



LambdaJ

• Implicit function creation  
     
Lambda.on(Beer.class).getPrice()  



Cheapest Beer

int min = with(beers).min(on(Beer.class).getPrice());



Cheapest Beer

int min = with(beers).min(on(Beer.class).getPrice());



Most Expensive Beer

int max = with(beers).max(on(Beer.class).getPrice());max



Name of Most 
Expensive Beer

String name =!
    with(beers).selectMax(on(Beer.class).getPrice()).getName();



Name of Lager Beers

List<String> names =!
    with(beers).!
        retain(having(on(Beer.class).getType(), is(LAGER))).!
        extract(on(Beer.class).getName());

[Heineken, Heineken, Carlsberg, Carlsberg, Heineken, Heineken, Carlsberg, Heineken, Heineken, ...]



Name of Lager Beers

Set<String> names = !
    with(beers).!
        retain(having(on(Beer.class).getType(), is(LAGER))).!
        extract(on(Beer.class).getName()).!
        distinct();!

[Heineken, Carlsberg]



Sum
int sum = !
    with(beers).extract(on(Beer.class).getPrice()).!
        aggregate(!
            new PairAggregator<Integer>() {!
                @Override!
                Integer emptyItem() {!
                    return 0;!
                }!
 !
                @Override!
                Integer aggregate(Integer accSum, Integer price) {!
                    return accSum + price;!
                } !
            });!



Sum

int sum = with(beers).sum(on(Beer.class).getPrice());



LambdaJ

+ Less code!

+ Standard Collections!

+ Supports the “basic stuff”!

+ “Closures”



LambdaJ

- Final classes!

- Naming!

- Slower than native!

- Not Lazy!

- Hard to read (possibly)!

- Latest release not in Maven Central (issue 91)

https://code.google.com/p/lambdaj/issues/detail?id=91


Guava

public interface Predicate<T> {!
    boolean apply(T input);!
}

public interface Function<F, T> {!
  T apply(F input);!
}



Cheapest Beer

int min = from(beers).!
    transform(BEER_PRICE).!
    toSortedImmutableList(Ordering.natural()).!
    get(0);



Cheapest Beer

static final Function<Beer,Integer> BEER_PRICE = !
    new Function<Beer, Integer>() {!
        @Override!
        public Integer apply(Beer beer) {!
            return beer.getPrice();!
        }!
    };

int
    
    
    



Most Expensive Beer

int max = !
    from(beers).!
    transform(BEER_PRICE).!
    toSortedImmutableList(Ordering.natural().reverse()).!
    get(0);



Name of Most 
Expensive Beer

String name = !
    Ordering.from(BEER_PRICE_COMPARATOR).max(beers).getName();



Name of Lagers

Iterable<String> names = !
    from(beers).filter(type(LAGER)).transform(BEER_NAME);



Name of Lagers

private static Predicate<Beer> type(final Type type) {!
    return new Predicate<Beer>() {!
        @Override!
        public boolean apply(Beer beer) {!
            return beer.getType().equals(type);!
        }!
    };!
}!

Iterable<String> names = !
    from(beers).filter(type(LAGER)).transform(BEER_NAME);



Name of Lagers

Iterable<String> names = !
    from(beers).filter(type(LAGER)).transform(BEER_NAME);

[Heineken, Heineken, Carlsberg, Carlsberg, Heineken, Heineken, Carlsberg, Heineken, Heineken, ...]



Name of Lagers

Set<String> names = !
    from(beers).filter(type(LAGER)).transform(BEER_NAME).!
    toImmutableSet();

[Heineken, Carlsberg]



Sum

• Not possible!!!

• Issue 218

http://code.google.com/p/guava-libraries/issues/detail?id=218


Guava

+ You may already use it!

+ filter is called filter!

+ Standard Collections!

+ Lazy



Guava

- Bloated!

- Naming!

- No Reduce / Fold!

- Confusing entry-points



Summary

• Functional Programming is here!!

• Start looking into it, today!!

• There are frameworks for Java



Disclaimer

when you go to preposterous lengths to make your 


code "a one-liner," the Guava team weeps.



Questions?



Parallel

ExecutorService es = Executors.newFixedThreadPool(4);!
 !
Strategy<Integer> strategy = Strategy.executorStrategy(es);!
!
int sum = strategy.parMap(BEER_PRICE, with(beers))!
    ._1().foldLeft1(Integers.add);!



Funcito

!

• Wraps Java methods as the function-type objects!

• Works with existing frameworks



Example: FJ Sum

F<Beer,Integer> BEER_PRICE = new F<Beer,Integer>() {!
    @Override!
    public Integer f(Beer beer) {!
        return beer.getPrice();!
    }!
};

F<Beer, Integer> BEER_PRICE = fFor(callsTo(Beer.class).getPrice());

int sum = with(beers).map(BEER_PRICE).foldLeft1(Integers.add);



Thank You


