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Steensgaard’s Analysis

◮ Non standard Types

s ∈ Symbols

τ ∈ Locations ::= (ϕ, α)

ϕ ∈ Ids ::= {s1, . . . , sn}

α ∈ Values ::= ⊥ | ptr(τ)

A denotes type environment.



Steensgaard’s Analysis

◮ Partial Order

α1 E α2 ⇔ (α1 = ⊥) ∨ (α1 = α2)



Steensgaard’s Analysis: Typing Rules

A ⊢ x : (ϕ, α) A ⊢ y : (ϕ′
, α

′) α
′ E α

A ⊢ welltyped(x = y)



Steensgaard’s Analysis: Typing Rules

A ⊢ x : (ϕ, α) A ⊢ y : (ϕ′
, α

′) α
′ E α

A ⊢ welltyped(x = y)

A ⊢ x : (ϕ, α) A ⊢ y : τ ptr(τ) E α

A ⊢ welltyped(x = &y)



Steensgaard’s Analysis: Typing Rules

A ⊢ x : (ϕ, α) A ⊢ y : (ϕ′
, α

′) α
′ E α

A ⊢ welltyped(x = y)

A ⊢ x : (ϕ, α) A ⊢ y : τ ptr(τ) E α

A ⊢ welltyped(x = &y)

A ⊢ x : (ϕ, α) A ⊢ y : (ϕ′
, ptr(ϕ′′

, α
′′)) α

′′ E α

A ⊢ welltyped(x = ∗y)



Steensgaard’s Analysis: Typing Rules

A ⊢ x : (ϕ, α) A ⊢ y : (ϕ′
, α

′) α
′ E α

A ⊢ welltyped(x = y)

A ⊢ x : (ϕ, α) A ⊢ y : τ ptr(τ) E α

A ⊢ welltyped(x = &y)

A ⊢ x : (ϕ, α) A ⊢ y : (ϕ′
, ptr(ϕ′′

, α
′′)) α

′′ E α

A ⊢ welltyped(x = ∗y)

A ⊢ x : (ϕ, ptr(ϕ′
, α

′)) A ⊢ y : (ϕ′′
, α

′′) α
′′ E α

′

A ⊢ welltyped(∗x = y)



Steensgaard’s Analysis: Typing Rules

A ⊢ x : (ϕ, α) A ⊢ y : (ϕ′
, α

′) α
′ E α

A ⊢ welltyped(x = y)

A ⊢ x : (ϕ, α) A ⊢ y : τ ptr(τ) E α

A ⊢ welltyped(x = &y)

A ⊢ x : (ϕ, α) A ⊢ y : (ϕ′
, ptr(ϕ′′

, α
′′)) α

′′ E α

A ⊢ welltyped(x = ∗y)

A ⊢ x : (ϕ, ptr(ϕ′
, α

′)) A ⊢ y : (ϕ′′
, α

′′) α
′′ E α

′

A ⊢ welltyped(∗x = y)

A ⊢ x : τ

A ⊢ welltyped(x = allocate(y))
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◮ Function Definitions

◮ Need a new type value: (τ1 . . . τn) → τ

A ⊢ x : (τ1 . . . τn) → τ

∀i ∈ {1 . . . n}.A ⊢ fi : τi

A ⊢ r : τ
∀s ∈ S∗

.A ⊢ welltyped(s)

A ⊢ welltyped(x = fun(f1, . . . , fn) returns r in S∗)
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◮ Function Calls

A ⊢ x : τ τ = (ϕ, α)
A ⊢ p : (τ1 . . . τn) → τ

′
τi = (ϕi , αi)

∀i ∈ {1 . . . n}.A ⊢ yi : τ
′

i τ
′

i = (ϕ′

i , α
′

i)
α
′

i E αi α
′ E α

A ⊢ welltyped(x = p(y1, . . . , yn))
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Manuvir Das’s One-level Flow-based Analysis

α1 ≤ α2 ⇔ ptr(τ1) ≤ ptr(τ2)

⇔ ptr((ϕ′
, α

′)) ≤ ptr((ϕ, α))

⇔ (ϕ′ ⊆ ϕ) ∧ (α′ = α)
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One-level Flow-based Analysis

◮ Replace E by ≤ in Steensgaard’s analysis

◮ Keeps “top” level pointees separate!


