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Bang-Calculus

(Terms) t, u ::= x | λx.t | t u
| !t (value)
| der(t) (computation)

(λx.t) !u 7→β t{x := u}
der(!t) 7→! t

S ::= □ | λx.S | S t | t S | der (S )
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CbN and CbV Embeddings [GuerrieriManzonetto’19]
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Bang Calculus: A Subsuming Paradigm

NFBang

ImCBN

NFCBN

⇝

Static Properties: [EhrhardGuerrieri’16][GuerrieriManzonetto’19]

t normal form t
N

normal form

t normal form ⇔ t
V

normal form

Dynamic Properties: [EhrhardGuerrieri’16][GuerrieriManzonetto’19]

t ↠ u ⇔ t
N
↠ u N

t ↠ u ⇒ t
V
↠ u V
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Call-by-Name and Call-by-Value [AccattolliPaolini’12][AccattoliGuerrieri’16]

Different Models of Computation:

Call-by-Name Call-by-Value

(Terms) t, u ::= x | λx.t | t u

| t[x\u]

(Terms) t, u ::= v | t u

| t[x\u]

(Values) v ::= x | λx.t

(λx.t) u 7→β t{x := u}

t[x\u] 7→s t{x := u}

(λx.t) v 7→βv t{x := v}

t[x\L ⟨v⟩] 7→sV L ⟨t{x := v}⟩

L ::= □ | L[x\u]

N ::= □ | N t | λx.N

| N[x\t]
L ::= □ | L[x\u]

V ::= □ | V t | t V

| V[x\t] | t[x\V]
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