An Example in SMALL (1/2)

m Let us evaluate P[program cJ5 :: 0 for
¢ := begin var x =read; x = x + 1 end.
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¢ := begin var x =read; x = x + 1 end.

m P[program c]5 :: 0 = C[c]po o1 where o1 = o¢[5 :: 0/lin][nil / lout],
0o = Ax.unbounded and pg denotes the empty environment.
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m Let us evaluate P[program c]5 :: 0 for
¢ := begin var x =read; x = x + 1 end.
m P[program c]5 :: 0 = C[c]po o1 where o1 = o¢[5 :: 0/lin][nil / lout],
0o = Ax.unbounded and pg denotes the empty environment.
m C[c]po o1 = (D[var x = read]po x A\p'.C[x = x + 1] po[p']) o1
m Observe that Rfread]po o1 = (5,01[0/lin]) = (5, 02).
m With this, D]var x = read]pg o1 =
(R[read]po x Av.Ao.{po[new o /x|, ov/new o]))o1 =
{polnew 02/x], 02[5/new o2]) = (po[l/x], 52[5/1]) = (p1,03)
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An Example in SMALL (1/2)

m Let us evaluate P[program c]5 :: 0 for
¢ := begin var x =read; x = x + 1 end.
m P[program c]5 :: 0 = C[c]po o1 where o1 = 0[5 :: 0/lin][nil / lout]
0o = Ax.unbounded and pg denotes the empty environment.
m C[c]po o1 = (D[var x = read]po x A\p'.C[x = x + 1] po[p']) o1
m Observe that Rfread]po o1 = (5,01[0/lin]) = (5, 02).
m With this, D]var x = read]pg o1 =
(R[read]po x Av.Ao.{po[new o /x|, ov/new o]))o1 =
{polnew 02/x], 02[5/new o2]) = (po[l/x], 52[5/1]) = (p1,03)
m Hence, C[[c]po 01 =C[x = x+ 1]p1 03 =
(E[x]p1 * checkLOC * AL.R[x + 1]p1 x Av.Ao.o[v/L])o3
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m Hence, C[c]po 01 =C[x = x+ 1] p1 03 =
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m R[1]p1 = E[1]p1 * Av.Ao. cases...endcases and
E[1]p1 = Ao.(1,0) yield R[1]p1 o3 = (1,03)

Max Tschaikowski (LMU) Formal Techniques for Software Engineering 6th June, 2013 2/2



An Example in SMALL (2/2)
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(cases. ..endcases)pi(x) 03 = (03(p1(x)), 03) = (5,03)

m R[1]p1 = E[1]p1 * Av.Ao. cases...endcases and
E[1]p1 = Ao.(1,0) yield R[1]p1 o3 = (1,03)

m Consequently, R[x + 1]p1 03 = (6,03) and we get
Av.do.olv/6 o3 = 03[6/]
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An Example in SMALL (2/2)

m Hence, C[c]po 01 =C[x = x+ 1] p1 03 =
(E[x]p1 * checkLOC * AL.R[x + 1]p1 * Av.\o.o[v/L])o3

m E[x]p1 03 = {p1(x),03) = (I, 03) and checkLOC / o3 = (/, 03)

B R[x+1]p1 =
R[x]p1x checkNAT xAni. R[1]p1x checkNAT xAnp.\o.(n1+ny,0)

m R[x]p1 = E[x]p1 * Av. Ao cases...endcases yields R[x1]p1 03 =
(cases. ..endcases)pi(x) 03 = (03(p1(x)), 03) = (5,03)

m R[1]p1 = &[1]p1 x Av.)\o. cases...endcases and
E[1]p1 = Ao.(1,0) yield R[1]p1 o3 = (1,03)

m Consequently, R[x + 1]p1 03 = (6,03) and we get
Av.do.olv/6 o3 = 03[6/]

m Therefore, it holds that C[[c]po o1 = 00[0/lin, nil/lout,6/1] (and
Plprogram c|5 :: 0 = nil).
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