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Sharing contexts

It is very useful to have two programs M, N in sequential
composition x <~ M ; N that are able share contexts

In other words, it is 1 useful to have the following rule for
sequential composition

e M A MNx:AF.N:B
lFex<— M; N:B




Sharing contexts

It is very useful to have two programs M, N in sequential
composition x <~ M ; N that are able share contexts

In other words, it is 1 useful to have the following rule for
sequential composition

M= M: A MNx:AF.N:B
[Fex < M N:B

This would allow us to solve the previous exercise quite easily

frA—-Ax: Ay« f(x);f(y): A



Sharing contexts

The natural way of interpreting the rule would be

[TEcM:A]=f [Mx:AF.N:B] =g
[TFex <« M;N:B] =g*-(id,f)

but (id, f) : [T] — [FIxT[A] and g*: T([T]x[A]) — T[B]

Thus we need to find a suitable function

str: [FIx T[A]— T([FTx[A])
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Tensorial strength

For every monad T and function f : X — Y we can build a
function

TF=Mn-f):TX=>TY
Note also that for every x € X we can define
idy: Y = X XY, y—=(xy)
From these we define the so-called strength of T
str: XX TY - T(X xY), (x,t)— (Tidy)(t)

Finally,

[TEcM:A] =f [Mx:AF.N:B] =g
[TFex <« M;N:B] =g*-str-(id,f)




Exercises

Given an explicit definition for the tensorial strength of
® the monad of exceptions,

® the monad of durations

Consider the A-term,
frA—-Ax: Ay« f(x);f(y): A
What is its execution time when,

f is given by (v — (1, v))



Semantics of effectul \-calculus with shared contexts

xi:AcT [TEV: A= [THU:Bl=g
[TEx] =m [TEx«] =" [TE(V,U): AxB] =(f,g)
[T,x:AFcM:B]=f [TEV:AxB]=f
[[FAx:AM:A B = A [[FmV:Al=m-f

[FFV:A]=f [[FeM:Al=f [x:AFcN:B]=g

[THcreturn VAl =n-f [Thex <« M;N:B]=g"-str- (id, f)

[[FV:ASBl=f [[FU:A]=¢
[TEc VU:B] =app-({f,g)

(o,n) e X Vi<n[lte Mi:Al=1
[Tt o(My,...Mp)] = [a]][A]-(ﬁ,...,f,,)




