
Lec 12
+ Continuation passing style (PS)

Consider:

counterpart direct style

(3+4 )*5

"Te restructure

s next orond

fur add Xy k = K (x+y) int out »lint »'a) »'afur mutt ty k= K(x * y).
add 3 A (far » mul r 5

string

5 continuation
Int. to String

* answer type
initial continuation

output type from continuation
whatever to do next

= (fun r a mulr 5 Int-toString) (3+4)
= (fun r » mulr 5 Int-toString) 7
= [7/6] (fun r = mil r 5 Int. toString)
a trer§(mil 75 Int-to String)
» IT/r ](Int-to String (7*5))

" Int tastring 35» "35"

3
3 4

4
r



# Ex in different styles
(* sum: int
fun sum c]

list -> it #)
= D

Sun X::×S = X + sum as

fun sum I = foll cops) O L
val sum a fold cop +) O
I* tsum: int list * int a int

ENS tam (L, acC) = sum L

Familiar ways towrite sum

trum (II, acc) = ace
tsum (xixs, acc) = tsun (XS, X+ acC)
sum L= tsum (L, 0)

C* esum :
REQ time
ENS

int tust -> (int »'a) ='a
esumLk a k (sumt)

esum IJ K = k O
XiXS k =sum L = sum L

/ ePS'
as (fnr= k(x+r))

Hmm everything's tail call, but
not a way to improve performance
compiler turns normal sum into

| Those inforior languages (...?)
doesn't pretend to be a programming
intered python is not is mad programun?pretends to be one...

But wetice were building longerlonger

random digression /joke

Exercise: trace can [2,31 Int.tostring

+ aCC
*)
fun
fun

fun
fun

CSum

language
language



# Back to trees

datatype a tree a Empty| Node of 'a tree is a to 'a tree
It'a treefun order

morder

'a list *)
acc = aCc(Node (I, I, RI) acc= word I (xi: order R acc)

It same int list a int
fun same c3 [I=

same xiiXs y::ys

list - bod we)

= false
It treematch: int tree » in hist a bool #)
fun treematch Th = same (monder TIJ) L

x=y andabo same as ys
able to stop early

A bad performance if monder before any comparison
PS version - capable of eatly stopping
It prefix, ict tree sint list

REQ k is total
ENS prefix TIk =

false otherwise

= Cirt list a bool) -> bool
if Ls Li@L st. Il is mord of T
and k 12 is trie

- built in as List. will

1 continuation

initial continuation

fur treematch I L = prefer TI (fn El a true I - 3 falce si
Fun protest (an ace, do not I K = prote o a 44. E3 a peel(Node Cl, x, r))

tail Decursive!" yiys » X=y andalso prefer ys k)
this is not call, just passed in as value

'a list a
Empty

tone
=

I same

*)

match



# Ex. Pelymorphise (...?)
Two continuations!
Is search

REQ p total

cont
predicate success-callback failure-callback

"Ca a bod) »'a tree »'"'a s'6) = Cunit b) = 'b

3)
fun search

1 search

se fa = fc c)
then sexp*

search p L sc (fn () » search oRse fe)
firm findeven a search (find a mod a s0) T

(fn x = SOME *)
(fn () = NONE)

cont.

if
else

P


