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! (output type), 8, 147, 182

? (input type), 8, 147, 182

& (external choice type), 23, 147

⊥ (duality), 7, 9, 23, 59, 61

→m (function type), 147

×1 (pair type), 147

⊥ (linear logic wait type), 201

1 (linear logic close type), 201

` (linear logic input type), 201

+ (internal choice type), 23, 147

?! (un output type), 81

?⊕ (un select type), 82

?? (un input type), 81

?& (un branch type), 82

<: (subtyping), 100, 102, 105

⊗ (linear logic output type), 201

' (equivalence), 57, 61

α-equivalence, 11

[ ] (hole), 153

P ‖ Q (mix process), 214

P | Q (parallel process), 10

0 (inaction process), 10

x B {l : Pl}
l∈L (external choice process), 22

x!.P (close process), 10

x B {P,Q} (linear logic external choice
process), 198

?x[y].P (client request), 208

x[] (linear logic close process),
198

?x[y, z].P (client contract), 208

(νx)(P | Q) (cut process), 198

x C inl.P (linear logic internal choice (left)
process), 198

x(y).P (linear logic receive process), 198

x C inr.P (linear logic internal choice (right)
process), 198

x[y].(P | Q) (linear logic send process), 198

!x(y).P (server accept), 208

x().P (linear logic wait process), 198

x?y.P (receive process), 10

(νxy)P (restricted process), 10

x C l.P (internal choice process), 22

x!y.P (send process), 10

x?.P (wait process), 10
x ↔ y (link process), 198

A (process identifiers), 64
absence of errors, 34, 70, 96, 113, 174,

188
absence of races, 38, 70
agreement, 58

backward closure, 46
boolean

ephemeral linear, 24, 102, 178, 208
persistent shared, 77, 84

bound output, 199
branching, 22

canonical form, 27, 173, 187
canonical forms (lemma), 187
change of bound variable, 10
Church–Rosser, 35

classic linear logic, 223

close, 150
closed type, 51

co-variable, 10

commuting conversion, 223
commuting rule, 90, 110, 165, 169
confluence, 37, 70, 96
constant, 150
context

addition, 123
evaluation, 153

subtraction, 123

the linear part, 123
the unrestricted part, 123
typing, 13

contractive process, 65
contractive type, 51
convention (variable), 12
Curry–Howard correspondence, 197

deadlock, 29, 200, 219
deadlock freedom, 44, 203
delegation, 20, 26
distributed auction, 103
dual operator, 9
dual’s dual, 9, 60
duality, 7, 23, 59, 61, 149, 202
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end!, 8, 147
end?, 8, 147

equi-recursion, 61
equivalence, 57, 61, 149
evaluation, 154

call by value, 152
external choice, 22

fix, 150, 151
fork, 150
free output, 199, 203
functor, 53

hole, 153

internal choice, 22
inversion of typing, 31, 69, 90, 111, 165, 170,

186

L (labels), 22, 47, 49

L (the linear part of a context), 123
lambda, 150
let, 150
linear

function, 147
logic, 197
pair, 148
pi calculus, 176

logic server, 25, 45, 65

match, 150
memory cell, 75, 83
message closure, 63
mother, 142

new, 150
non-determinism, 73, 159
nondeterministic choice, 77, 78, 84

pair, 150, 177
prefix process, 26
preservation for ≡, 31, 69, 93, 112, 170, 186

preservation for →, 32, 70, 94, 112, 170, 186
preservation for →v, 168

process, 10, 22, 155, 177, 198, 208, 214
client contract (?x[y, z].P ), 208
client request (?x[y].P ), 208
close (x!.P ), 10
cut ((νx)(P | Q)), 198
external choice (x B {l : Pl}

l∈L), 22
inaction (0), 10

internal choice (x C l.P ), 22
irreducible, 21, 28
linear logic close (x[]), 198
linear logic external choice (x B {P,Q}),

198
linear logic internal choice (left)

(x C inl.P ), 198
linear logic internal choice (right)

(x C inr.P ), 198
linear logic receive (x(y).P ), 198
linear logic send (x[y].(P | Q)), 198

linear logic wait (x().P ), 198

link (x ↔ y), 198
mix (P ‖ Q), 214
parallel (P | Q), 10
receive (x?y.P ), 10
reducible, 28
restricted ((νxy)P ), 10
send (x!y.P ), 10

server accept (!x(y).P ), 208
terminated, 29

wait (x?.P ), 10
propositions as types, 197

race, 27, 72, 96

rec, 51, 147
receive, 150

record, 177
redex, 27, 95, 173

reduction, 19, 22, 68, 73, 157, 181, 206, 210,
215

runtime error, 27, 95, 174, 187

runtime safety, 173

S (types), 47
scope extrusion, 17
select, 150
selection, 22
send, 150

session fidelity, 35
session initiation, 74

Sfin (finite types), 46
son, 142
Srec (recursive types), 51
strengthening, 92, 112
strong normalisation, 21
structural congruence, 17, 156, 205, 215
subject, 26, 173
substitution, 12, 51, 65, 92, 154, 180

lemma, 32, 69, 112, 168, 186

sequence, 90
subsumption

multiplicity, 149

typing, 100
subtyping, 102, 105, 149

algorithmic, 119

and duality, 107
and equivalence, 106
antisymmetric, 106
reflexive, 106
transitive, 106

tail recursion, 62
thread, 10
tuple passing, 74, 83, 86
typability of subterms, 167
type

client request (?), 209
close (end!), 8, 147
close (1), 201
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external choice (&), 23, 147, 201
function (→m), 147

identifier (X), 147
input (?), 8, 147, 182
input (`), 201
internal choice (⊕), 23, 147, 201
output (!), 8, 147, 182

output (⊗), 201
pair (×1), 147

record, 182
recursive (rec), 51, 147
server accept (!), 209
unit (unit), 147
variable (X), 51
variant, 182
wait (end?), 8, 147

wait (⊥), 201
type safety, 34, 69, 110, 164
types, 8, 23, 51, 147, 182, 201, 209
typing

algorithmic, 121, 124
context, 13
evaluation contexts, 167
expressions, 161
processes, 14, 66, 82, 97, 108, 163, 183,

202, 209, 214

values, 183

U (the unrestricted part of a context),
123

un predicate, 79, 80, 159
algorithmic, 120
on contexts, 86

unfold, 56
uniqueness of dual, 8, 60
unit

constant, 150
type, 147

unrestricted function, 148

V (type variables), 51
value, 152, 177

nested, 179

variable
binding, 10, 151

bound, 10, 151, 198
convention, 12

free, 11, 22, 65, 151, 157, 179,
198

set of, 9, 176
variant, 177

wait, 150

X (variables), 9

www.cambridge.org/9781316518274
www.cambridge.org

