IMP: Prozeduren mit dynamischer Bindung

p € Proc
P € ProcDecl ::=procpS; P|e
SeStm:=...|begin VPSend|callp

Semantische Kategorien
» Prozedurumgebungen PEnv = Proc — Stm
» Konfigurationen (S,m,0) € Stm x PEnv x ¥, o€ X

Prozedurdeklarationsupdate  upd, : ProcDecl x PEnv — PEnv
updp(e,m) =7
updp(proc p S ; P,m) = updp(P,7lp — S])

<S7 ude(Pa 7T)7updV(V7 U)> - 0/

(blockns)
(begin V P S end, 7, o) — o’[dvar(V) — o]

(S,m0) = 0o

(callns) falls 7(p) = §

(call p,m,0) — o
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IMP: Prozeduren mit statischer Bindung

p € Proc
P € ProcDecl ::=procpS; P|e
SeStm:=...|begin VPSend|callp

Semantische Kategorien
» Prozedurumgebungen PEnv = Proc — (Stm x PEnv)
» Konfigurationen (S,m,0) € Stm x PEnv x ¥, o€ X

Prozedurdeklarationsupdate  upd, : ProcDecl x PEnv — PEny
updp(e,m) =7
updp(proc p S ; P,m) = updp(P,w[p — (S,7)])

<S7 ude(Pa 7T)7updV(V7 U)> -0
(begin V P S end, 7, o) — o’[dvar(V) — o]
(S, mplp = (S, mp)], 0) — o

/ )

(blockns)

(callns) falls ©(p) = (S, )

(callp,m,0) >0
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IMP: Speicher

Semantische Kategorien
» Speicherzellen Loc
» Speicher Store = Loc — 7
» Variablenumgebungen VEnv = Var — Loc
» Konfigurationen (S,v,s) € Stm x VEnv x Store, ¢ € Store

Zustandsrekonstruktion state : VEnv — Store — X, statevs =gon

(assignns) (x :=a,v,s) — c[vx — Ala](state v )]
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IMP: Deklarationen mit statischer Bindung

p € Proc
V € VarDecl ::=varx :=a; V¢
P € ProcDecl ::= procpS; Ple
SeStm:=...|begin VP Send|callp
Semantische Kategorien
» Loc =N, new : Loc — Loc, newl=1+1
» Store = (Loc — 7Z) x ({next} — Loc)
» VEny = Var — Loc
» PEnv = Proc — (Stm x VEnv x PEnv)
» Konfigurationen (S,v,7,s) € Stm x VEnv x PEnv x Store

Zustandsrekonstruktion state : VEnv — Store — X, statevs = (m16) o
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IMP: Deklarationen mit statischer Bindung

Prozedurdeklarationsupdate
updp : ProcDecl x VEnv x PEnv — PEnv
updp(e,v,m) =m
updp(proc p S; P,v,m) = updp(P,v,w[p — (S,v,7)])

Variablendeklarationsupdate
updy, : VarDecl x VEny x Store — VEnv x Store
updV(Ev v, §) = (U7 §)
updy(var x :=a ; V,v,q) =

updy, (V,vx — 1),<[l — Alad](state v <)|[next — newl]) mitl= ¢ next

S, v updp(P, V', ),¢") — <"
(blockns) < D pl <) — falls updy (v,<) = (v/,¢)
(begin VP S end,v,m,¢) — ¢

S, v,, mlp — (S,v,,m,)],5) — ¢
(callns) (5,0 Tplp = (S, v ”)]f . falls 7(p) = (S, v, 7))
(call p,v,m,q) =<
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IMP: Referenzen
r € RefExp = x| &x | »r
acAExp:=n|aj+ay|a-ay|ay xay|r

beBExpu=...|ri=n

Semantische Kategorien
» Speicherzellen Loc
» Speicher Store = Loc — LocWZ
» Variablenumgebungen VEnv = Var — Loc

Semantische Funktionen
» R[—] : RefExp — VEnv — Store — (Loc UZ U {1})
Rl vs =<(v(x))
Rlsx]vs =v(x)

Rl*rjve = {C(RM] vs), falls R[r]v¢ € Loc
1, sonst
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IMP: Referenzen
» A[-] : AExp — VEnv — Store — (Z U {L})
Aln]vs = N|n]
Afrjvs =R[r]vs
Alar]vs [bop] Alaz] v,
Alay bop a;] vs = falls AJa1] v, Alax]vs € Z
1, sonst
» B[—] : BExp — VEnv — Store — (BU {_L})
(RInJve =R[r]ve),
falls R[ri]vs, R[rn]vs € Loc vV
Rlri]vs,R[rn]vs € Z
1, sonst

Blri =rn]vs=

Natirliche Semantik (S,v,5) € Stm X VEnv x Store
(aSSignnS) <x =a,v, §> - G[’UX = A[[a]] ’UC]
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IMP: Typen far Referenzen
T € Type ::= int | bool | void | &1

Typumgebungen T'={x;:7,..., %, 7} MitVI <i#j<n.x#x
» Zugriff T'(x) =7, falls x = x;
» Erweiterung T,x:7=TU{x:7},fallsVl <i<n.x#x

(numyp) T'n:int

(varyp) I'ix:7kx:7

FkEr:&r
Dox:7Fex: &7 (ref?

ref! -
( typ) 'k xr:7

typ)

(arithyo) I'tay:int TFap:int it b ( !
ari mit bop € {+, -,
P I'tay bop ay : int P
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IMP: Typen fur Referenzen

(bOOItlyp) I'F nop : bool mitnop € {true,false}
I'bay:int Tkhay:int )
(boolf,,) mit bop € {<=,=
T'Fa; bop ay : bool
b B ) I'E by :bool T F by:bool
00
P I' = by and b, : bool
' b: bool 5 I'tr:m T'kEr:7
(bool,) (booly,,,)
I'Fnot b: bool 'k ri=r:bool
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IMP: Typen fur Referenzen

(skipyp) I'F skip :void
I'kx:7 T'ka:r7
I'kx:=a:void
I'ES;:void TFS;:void

(assigniyp)

(Seqtyp) I'ES;; S :void
(fyo) I'Eb:bool TFSi:void TFS,:void
I'Fif bthen S; else S, : void
) I'Fb:bool T FS:void
(whileyyp)

I'Fwhile bdo S: void
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