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A Simple Language
Syntax

Sequential Constructs
Given a statement P, a labeled statement P" is defined as follows:

e If Pisasimple statement (x: = e, skip, wait, lock, unlock etc.), P~ = P;

e [IfP=P1;P2, then P-=P1" I’’; P2";

o If P =ifb then P1 else P2 end if, then P- = if b then 11: P1 else 12: P2 end
i,

e If P =while b do P1 end while, then P- = while b do 11: P1 end while.

Concurrent Construct
e |fP=cobeginP1| P2 ...| Pncoend, then
P- = cobegin 11: P15 11°|| 12: P2"12|| ... || In: Pn " In’ coend,

Semantics Defined as State Transitions

Let pc be a special variable (program counter) that ranges over the set of program
labels and a special value L (indicating the program is not active). Let V denote
the set of program variables, and V’ be its primed version. m and m’ denote the

entry and exit points; pre(V) denote the initial values of V.

The Initial state:

SO(V, pc) =pre(V) Apc=m
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The translation is defined as a set of rules, one for each statement type in terms of
atuple C(, P, I’) as follows:

o Assignment: C(I,v<«e,I")=pc=1Apc’=1"Av’ =¢ A same(V\{v})

e Skip: C(l, skip, ') =pc=1Apc’=1" A same(V)

e Sequential Composition: C(1, P1; 1”:P2, 1) = C(l, P1; 1”) v C(1”, P2, I")

e Conditional: C(l, if b then I1: P1 else 12: P2 end if, 1) = is the disjunction of
the following
(pc=1Apc’=11 AbAsame (V) v (pc=1Apc’ =12 A =b A same (V)) v
C(1, P1,1) v C(12, P2, ")

e While: C(I, while b do I1: P1 end while, I’) = is the disjunction of the
following
(pc=lApc’=11 Abasame (V) v (pc=1Apc’=1"A—=b A same (V)) v
C(I1, P1,1)

Concurrent Programs (Interleaving Execution)
The Initial State

SO(V, PC)=pre(V) Apc=m 21( pc =1)

e C(l, cobegin I1: P1 - 11°]| 12: P2 - 12| ... || In: Pn " In’coend, I’) is the
disjunction of:

(pc=lapc'=LA---Apc,'=l Apc'=L) v /lentry point of the statement

(pc=L Apc, =l'A---Apc, =1 'Apc'=I 2\1 pc'=1)v [//termination state

i\_/:(C(Ii, P,l1.) Asame(V \V,) nsame(PC\{pc,})) //interleaved execution
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Shared Variables
e Wait: C(l, wait(b), I’) is the disjunction of /Iwait (v=0)
(pc, =l A pc ' =l A=bAasame(V,)) v (pc, =1 A pc,'=1'Ab Asame(V;))
e Lock: C(l, lock(v), I’) is the disjunction of
(pc, =lApc ' =l av=1Asame(V;)) v (pc, =l A pc,'=1'Av=0Av'=1Asame(V, \{v}))
e Unlck: C(I, unlock(v), I’) =(pc, =1 A pc, ' =1'Av' =0 A same(V, \{\}))
Il locked (v=1)



