Compilers

Cool Semantics |

Alex Aiken



Cool Semantics |

so, E, S + true : Bool(true), S so, E, S + false : Bool(false), S

S is a string literal
| is an integer literal n is the length of s

so, E, S+i: Int(i), S so, E, S+ s : String(n,s), S
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E(id) = I
S(lig) = v

so,E,S+id:v,S
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so, E, S+self: so, S
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so,E,Sre:v, 5
E(id) = 4

S, = 5;[Vv/li4]

so, E,S+id«e:v, S,
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so, E,S+e; vy 5y
so, E,S;re, v, S,

so, E, Sre;+e,: vy +Vv,, S,
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so, E,S+e; vy 5y
so, E,S;re, v, S,

so, E,S..i+~e,iv,, S,

so,E,Sr{e;; ...e,; ¥y :v, S,
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* Consider the expression
—{X<«<7+5;4;}
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so, E, S+ e, : Bool(true), S,
so, E,S;re, v, S5,

so, E,Srife;thene,elsee;:v, S,
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so, E, S+ e, : Bool(false), S,

so, E, S + while e, loop e, pool : void, S,
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so, E, S+ e, : Bool(true), S,
so, E,S;re, v, 5,
so, E, S, - while e, loop e, pool : void, S;

so, E, S + while e, loop e, pool : void, S;
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so,E,Sre;:ivy Sy
SO, ?,?+e,:V,S,
so,E,Srletid: T« ej;ine,:v, S,

* In what context should e, be evaluated?

— Environment like E but with a new binding of id to a
fresh location |,

— Store like S; but with |, mapped to v,

Alex Aiken



Cool Semantics |

* We write |l ., = newloc(S) to say that | _, is a location
not already used in S

— newloc is like the memory allocation function

so, E, S+e; vy 5

ey = Newloc(S;)

SOI El-lnpw/id-l 4 S1|-V1/Inpw-| = e7 . Vo, S7
so, E,S+letid: T« e;ine,:v, S,
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Fill in the missing store value for the derivation of (x < 6) < x + 1., COOl Sema ntiCS |

so, [x:l], S; 6 : Int(6), S, so, [x:l], S3 =1 :1Int(1), S4
S3 = 52[6/” SO, [X:I], S4 HX: 6, SS
so, [x:l], S{ Fx<6:6,S; so, [x:], S3Fx+1:7, S

so, [x:1], [1«=3] - (x < 6) < x + 1 : Bool(true), S

S, S5 Sy Se
[1<-3]  [1<=3]  [I<6] [l<7]

[l«<6] [l«<6] [l«<7] [l«<7]

[l«=3] [l«3] [l«<-6] [l«-6]

O O O O

[l«-3] [l«6] [l«<-6] [l«—6]



