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We devise a compiler between STLC and ULC.

JtKST = protectτerase(t)
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protectUnit
def= λx. x protectBool

def= λx. x

protectτ1×τ2
def= λy. 〈protectτ1 y.1, protectτ2 y.2〉

protectτ1]τ2
def= λy. case y of

∣∣∣∣∣ inl x 7→ inl (protectτ1 x)
inr x 7→ inr (protectτ2 x)

protectτ1→τ2
def= λy. λx.protectτ2 (y (confineτ1 x))

confineUnit
def= λy. (y; unit)

confineBool
def= λy. if y then true else false

confineτ1×τ2
def= λy. 〈confineτ1 y.1, confineτ2 y.2〉

confineτ1]τ2
def= λy. case y of

∣∣∣∣∣ inl x 7→ inl (confineτ1 x)
inr x 7→ inr (confineτ2 x)

confineτ1→τ2
def= λy. λx. confineτ2 (y (protectτ1 x))
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We need a type for back-translated terms:

UVal0, Unit

UValn+1,
Unit ] Unit ] Bool ] (UValn ×UValn)]

(UValn ]UValn) ] (UValn → UValn)

inunk;n : UValn+1

inUnit;n : Unit→ UValn+1

inBool;n : Bool→ UValn+1

in×;n : (UValn ×UValn)→ UValn+1

in];n : (UValn ]UValn)→ UValn+1

in→;n : (UValn → UValn)→ UValn+1

caseτ ;n : UValn+1 → τ
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We need to back-translate terms:

emulaten(t) : UValn
emulaten(unit),downgraden;1 (inUnit;n unit)
emulaten(true),downgraden;1 (inBool;n true)

emulaten(false),downgraden;1 (inBool;n false)
emulaten(x), x

emulaten(λx. t),downgraden;1 (in→;n (λx : UValn. emulaten(t)))
· · ·
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We need to relate back-translated terms:

VJEmulDV0;pK
ρ
�, {(W, v, v) | v = unit and p = imprecise}

VJEmulDVn+1;pK
ρ
�,

(W, v, v)

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

v ∈ oftype(UValn+1) and one of the following holds:

v = inunk;n and p = imprecise

∃v′. v = inUnit;n v′ and (W, v′, v) ∈ VJUnitKρ
�

∃v′. v = inBool;n v′ and (W, v′, v) ∈ VJBoolKρ
�

∃v′. v = in×n v′ and
(W, v′, v) ∈ VJEmulDVn;p × EmulDVn;pK

ρ
�

∃v′. v = in]n v′ and
(W, v′, v) ∈ VJEmulDVn;p ] EmulDVn;pK

ρ
�

∃v′. v = in→n v′ and
(W, v′, v) ∈ VJEmulDVn;p → EmulDVn;pK

ρ
�


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We prove these results:

�n �n �n

emulaten(C)[ injectτ ;n t ]

〈〈C〉〉τ ;n

C[ protectτ erase(t) ]

JtK

〈〈C〉〉τ ;n[t]

�n

C[JtK]

expands to thisThis statement
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What now?

We devise a compiler between SYSF and LSEAL
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WIP:
some correctness direction proofs
definition of UVal
EMulDV and its logical relation
emulate for seal-related operators
all security direction proofs
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