
AGENT

MODULE BASIC-EXP-SYNTAX

SYNTAX Exp ::= (Exp) [bracket]

END MODULE

MODULE VAL

SYNTAX Exp ::= Val

SYNTAX KResult ::= Val

END MODULE

MODULE BOOL-EXP-SYNTAX

SYNTAX Exp ::= Bool

END MODULE

MODULE BOOL-EXP

SYNTAX Val ::= Bool

END MODULE

MODULE INT-EXP-SYNTAX

SYNTAX Exp ::= Int

END MODULE

MODULE INT-EXP

SYNTAX Val ::= Int

END MODULE

MODULE EXP-SYNTAX

SYNTAX Exp ::= Exp * Exp [mul, strict]
| Exp / Exp [div, strict]
| Exp + Exp [plus, strict]
| Exp ≤ Exp [leq, seqstrict]
| Exp == Exp [eq, strict]
| not Exp [not, strict]
| Exp and Exp [and, strict(1)]

END MODULE

MODULE EXP

RULE I1 + I2

I1 +Int I2

RULE I1 * I2

I1 ∗Int I2

RULE I1 / I2

I1 ÷Int I2

requires I2 =/=Int 0

RULE I1 ≤ I2

I1 ≤Int I2

RULE V1 == V2

V1 =K V2

RULE not T

¬BoolT

RULE true and E

E

RULE false and E

false

END MODULE

MODULE IF-SYNTAX

SYNTAX Exp ::= if Exp then Exp else Exp [if, strict(1)]

END MODULE

MODULE IF

RULE if true then E else —

E

RULE if false then — else E

E

END MODULE

MODULE ID-EXP-SYNTAX

SYNTAX Exp ::= Id

END MODULE

MODULE LAMBDA-SYNTAX

SYNTAX Lambda ::= λId.Exp [lam, binder]

SYNTAX Exp ::= Exp Exp [app, strict]
| Lambda

END MODULE

MODULE LAMBDA

SYNTAX Val ::= Id
| Lambda

RULE (λX .E ) V

E [V / X ]

END MODULE

MODULE MU-SYNTAX

SYNTAX Exp ::= µId.Exp [mu, binder]

END MODULE

MODULE MU

RULE (µX .E )

E [(µX .E ) / X ]

END MODULE

MODULE CALLCC-SYNTAX

SYNTAX Exp ::= callcc Exp [callCC, strict]

END MODULE

MODULE CALLCC

SYNTAX Val ::= cc(K)

RULE callcc (V )

(V cc(K ))

y K

k

RULE (cc(K ) V ) y —

V y K

k

END MODULE

MODULE HALT-SYNTAX

SYNTAX Exp ::= halt Exp [strict]

END MODULE

MODULE HALT

RULE ( halt V ) y —

V

k

END MODULE

MODULE SEQ-SYNTAX

SYNTAX Exp ::= skip
| Exp ; Exp [seq, strict(1)]

END MODULE

MODULE SEQ

SYNTAX Val ::= skip

RULE V ; S

S

[structural]

END MODULE

MODULE IO-SYNTAX

SYNTAX Exp ::= read [read]
| print Exp [prnt, strict]

END MODULE

MODULE IO

CONFIGURATION:

$PGM

k

•List

in

•List

out

RULE read

I

k

I

•List

in

RULE print V

skip

k

•List

V

out

END MODULE

MODULE REF-SYNTAX

SYNTAX Exp ::= ref Exp [ref, strict]
| * Exp [dref, strict]
| Exp := Exp [assgn, strict(2)]

END MODULE

MODULE REF

CONFIGURATION:

$PGM

k

•Map

mem

CONTEXT * � := —

RULE ref V

N

k

•Map

N 7→ V

mem

requires fresh (N )

RULE * N

V

k

N 7→ V

mem

[transition]

RULE * N := V

skip

k

N 7→ —

V

mem

[transition]

END MODULE

MODULE WHILE-SYNTAX

SYNTAX Exp ::= while Exp do Exp [while]

END MODULE

MODULE WHILE

RULE while E do S

if E then (S ; while E do S ) else skip

END MODULE

MODULE THREADS-SYNTAX

SYNTAX Exp ::= acquire Exp [acq, strict]
| release Exp [rel, strict]
| rendezvous Exp [rndv, strict]
| spawn Exp [spwn]

END MODULE

MODULE THREADS

CONFIGURATION:

•K

k

•Map

holds

thread*

•Set

busy

RULE spawn S

skip

k

thread

•Bag

S

k

thread

[transition]

RULE V

k

Holds

holds

thread

•Bag

Busy

Busy −Set keys (Holds)

busy

[transition]

RULE acquire V

skip

k

•Map

V 7→ 0

holds

Busy •Set

V

busy

requires ¬Bool(V in Busy) [transition]

RULE acquire V

skip

k

V 7→ N

N +Int 1

holds

RULE release V

skip

k

V 7→ N

N −Int 1

holds

requires N >Int 0

RULE release V

skip

k

V 7→ 0

•Map

holds

V

•Set

busy

RULE rendezvous V

skip

k

rendezvous V

skip

k

[transition]

END MODULE

MODULE AGENTS-SYNTAX

SYNTAX Exp ::= newAgent Exp [newAg]
| me [me]
| parent [parent]
| receive [rcv]
| receiveFrom Exp [rcvFr, strict]
| send Exp to Exp [sndTo, strict]
| sendSynch Exp to Exp [sndSyn, strict]
| barrier [bar]
| broadcast Exp [bcst, strict]
| haltAgent [haltAg]

END MODULE

MODULE AGENTS

CONFIGURATION:

0

me

-1

parent

•K

k

control

agent*

0

world

true

barrier

•Set

waiting

•K

from

•Set

to

•K

body

message*

messages

RULE newAgent S

N2

k

N1

me

agent

•Set

N2

world

•Bag

N2

me

N1

parent

S

k

agent

requires fresh (N2 )

RULE •Bag

control

N

me

agent

•Bag

N

•Set

world

RULE haltAgent

k

control

•Bag

control

[transition]

RULE me

N

k

N

me

RULE parent

N

k

N

parent

RULE N1

me

send V to N2

skip

k

•Bag

N1

from

N2

to

V

body

message

RULE N

me

receive

V

k

N

•Set

to

V

body

message

[transition]

RULE N2

from

N1

•Set

to

V

body

message

N1

me

receiveFrom N2

V

k

[transition]

RULE N

me

broadcast V

skip

k

W

world

•Bag

N

from

W

to

V

body

message

RULE •Set

to

message

•Bag

[structural]

RULE N1

me

sendSynch V to N2

skip

k

agent

N2

me

receiveFrom N1

V

k

agent

[transition]

RULE sendSynch V to N2

skip

k

N2

me

receive

V

k

agent

[transition]

RULE N

me

barrier

k

true

barrier

W •Set

N

waiting

requires ¬Bool(N in W )

RULE true

false

barrier

W

waiting

W

world

requires W =/=Set •Set [transition]

RULE N

me

barrier

skip

k

false

barrier

N

•Set

waiting

RULE false

true

barrier

•Set

waiting

END MODULE

MODULE QUOTE-UNQUOTE-SYNTAX

SYNTAX Exp ::= quote Exp [quote]
| unquote Exp [unquote]
| lift Exp [lift, strict]
| eval Exp [eval, strict]

END MODULE

MODULE QUOTE-UNQUOTE

SYNTAX K ::= isQuote (K) [function]

RULE isQuote ( quote K )

true

RULE isQuote ( unquote K )

true

SYNTAX K ::= quote(K, Int) [function]

RULE quote(K ,N )

apply quoteN in K if ′isQuote

[structural]

SYNTAX KLabel ::= quote Int

RULE quote K

quote(K ,0)

k

RULE quoteN ( quote (K ))

’quote_ (quote(K ,N +Int 1))

RULE quote0( unquote (K ))

K

RULE quoteN ( unquote (K ))

’unquote_ (quote(K ,N −Int 1))

requires (N >Int 0)

RULE lift V

V

RULE eval K

K

RULE isV al( — )

true

END MODULE

MODULE AGENT-SYNTAX

END MODULE

MODULE AGENT

CONFIGURATION:

$PGM

k

•Map

holds

thread*

control

•Set

busy

•Map

mem

0

nextLoc

0

me

-1

parent

agent*

1

nextAgent

0

world

true

barrier

•Set

waiting

•K

from

•Set

to

•K

body

message*

messages

•List

in

•List

out

IO

T

END MODULE


