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No buffer

zipf  (xs ys : Source Int) 
 =  let xs’ = filter (>0)  xs 
         ys’ = filter (<0)  ys 
  in  zip xs’ ys’



Unbounded buffer

bad  (xs     : Source Int) 
 =  let xs’ = filter (>0)  xs 
         xs’’ = filter (<0)  xs 
  in  zip xs’ xs’’



Combinators



Map f xs

Pull xs Done
Empty

Out (f x)

Some x()



Filter p xs

Pull xs Done
Empty

If (p x)

Some x
False

Out x

True

()



Zip xs ys

Pull xs Done
Empty

Pull ys

Some x

Out (x,y)

Some y

() Empty



Fusion



zipf again

zipf  (xs ys : Source Int) 
 =  let xs’ = filter (>0)  xs 
         ys’ = filter (<0)  ys 
  in  zip xs’ ys’



zipf again

filter <0 filter >0

zip

xs ys



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs -



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs - Done



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs - Done

If x > 0



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs - Done

If x > 0

Out x



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs - Done

If x > 0

Out x

Pull ys’



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs - Done

If x > 0

Out x

Pull ys’

Out (x’,y’)



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs - Done

If x > 0

Out x

Pull ys’

Out (x’,y’)

-



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs - Done

If x > 0

Out x

Pull ys’

Out (x’,y’)

-



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs - Done

If x > 0

Out x

Pull ys’

Out (x’,y’)

-

-



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs - Done

If x > 0

Out x

Pull ys’

Out (x’,y’)

-

- Pull xs



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs - Done

If x > 0

Out x

Pull ys’

Out (x’,y’)

-

- Pull xs

If x > 0



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs - Done

If x > 0

Out x

Pull ys’

Out (x’,y’)

-

- Pull xs

If x > 0

Out x



Pull xs - Done

If x > 0

Out x

Pull ys’

Out (x’,y’)

-

- Pull xs

If x > 0

Out x



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs

If x > 0

Done



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs

If x > 0

Out x

Done



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs

If x > 0

Out x

Done



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs

If x > 0

Out x

Done



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs

If x > 0

Out x

Pull ys’

Done



filter (>0) xs

Pull xs Done

If x > 0

Out x

Pull xs’ Done

Pull ys’

Out (x’,y’)

zip xs’ ys’

Pull xs

If x > 0

Out x

Pull ys’

Done

Out (x’,y’)



Pull xs

If x > 0

Out x

Pull ys’

Done

Out (x’,y’)



Pull xs

If x > 0

Out x

Pull ys’

Done

Out (x’,y’)

filter (<0) ys

Pull ys Done

If y < 0

Out y



Pull xs

If x > 0

Out x

Pull ys'

Done

Out (x’,y’)

filter (<0) ys

Pull ys Done

If y < 0

Out y



Pull xs

If x > 0

Out x

Pull ys

Done

Out (x’,y’)

filter (<0) ys

Pull ys Done

If y < 0

Out y

If y < 0

Out y



Pull xs

If x > 0

Out x

Pull ys

Done

Out (x’,y’)

If y < 0

Out y



bad again

filter <0 filter >0

zip

xs



Pull xs

If x > 0

Out x (xs’)

Pull xs’’

Done

Out (x’,y’) (zip)

filter (<0) xs

Pull xs Done

If x < 0

Out x (xs’’)

zip (filter (>0) xs) xs’’



Pull xs

If x > 0

Out x (xs’)

Pull xs’’

Done

Out (x’,y’) (zip)

filter (<0) xs

Pull xs Done

If x < 0

Out x (xs’’)

zip (filter (>0) xs) xs’’



Pull xs

If x > 0

Out x (xs’)

Pull xs’’

Done

Out (x’,y’) (zip)

filter (<0) xs

Pull xs Done

If x < 0

Out x (xs’’)

zip (filter (>0) xs) xs’’



Pull xs

If x > 0

Out x (xs’)

Pull xs’’

Done

Out (x’,y’) (zip)

filter (<0) xs

Pull xs Done

If x < 0

Out x (xs’’)

zip (filter (>0) xs) xs’’



Pull xs

If x > 0

Out x (xs’)

Pull xs’’

Done

Out (x’,y’) (zip)

filter (<0) xs

Pull xs Done

If x < 0

Out x (xs’’)

zip (filter (>0) xs) xs’’



Pull xs

If x > 0

Out x (xs’)

Pull xs’’

Done

Out (x’,y’) (zip)

filter (<0) xs

Pull xs Done

If x < 0

Out x (xs’’)

zip (filter (>0) xs) xs’’

Deadlock!


