
An Example in SMALL (1/2)

Let us evaluate PJprogram cK5 :: 0 for
c := begin var x = read; x = x + 1 end.

PJprogram cK5 :: 0 = CJcKρ0 σ1 where σ1 ≡ σ0[5 :: 0/lin][nil/lout],
σ0 ≡ λx .unbounded and ρ0 denotes the empty environment.

CJcKρ0 σ1 =
(
DJvar x = readKρ0 ? λρ′.CJx = x + 1Kρ0[ρ′]

)
σ1

Observe that RJreadKρ0 σ1 = 〈5, σ1[0/lin]〉 ≡ 〈5, σ2〉.
With this, DJvar x = readKρ0 σ1 =(
RJreadKρ0 ? λv .λσ.〈ρ0[new σ/x ], σ[v/new σ]〉

)
σ1 =

〈ρ0[new σ2/x ], σ2[5/new σ2]〉 = 〈ρ0[l/x ], σ2[5/l ]〉 ≡ 〈ρ1, σ3〉
Hence, CJcKρ0 σ1 = CJx = x + 1Kρ1 σ3 =(
EJxKρ1 ? checkLOC ? λL.RJx + 1Kρ1 ? λv .λσ.σ[v/L]

)
σ3
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An Example in SMALL (2/2)

Hence, CJcKρ0 σ1 = CJx = x + 1Kρ1 σ3 =(
EJxKρ1 ? checkLOC ? λL.RJx + 1Kρ1 ? λv .λσ.σ[v/L]

)
σ3

EJxKρ1 σ3 = 〈ρ1(x), σ3〉 = 〈l , σ3〉 and checkLOC l σ3 = 〈l , σ3〉
RJx + 1Kρ1 =
RJxKρ1? checkNAT ?λn1.RJ1Kρ1? checkNAT ?λn2.λσ.〈n1+n2, σ〉
RJxKρ1 = EJxKρ1 ? λv .λσ cases . . . endcases yields RJx1Kρ1 σ3 =
(cases . . . endcases)ρ1(x) σ3 = 〈σ3(ρ1(x)), σ3〉 = 〈5, σ3〉
RJ1Kρ1 = EJ1Kρ1 ? λv .λσ. cases . . . endcases and
EJ1Kρ1 = λσ.〈1, σ〉 yield RJ1Kρ1 σ3 = 〈1, σ3〉
Consequently, RJx + 1Kρ1 σ3 = 〈6, σ3〉 and we get
λv .λσ.σ[v/l ]6 σ3 = σ3[6/l ]

Therefore, it holds that CJcKρ0 σ1 = σ0[0/lin, nil/lout, 6/l ] (and
PJprogram cK5 :: 0 = nil).
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