Linear Rule Summary L23.1

Abstract Syntax
Types T o= o[ &g (i) [ @[ 1] el n) | po T
Contexts A = - |Az:T (all variables distinct)
Processes P = z+P;Q allocate/spawn
| av < yP move
| 2"V |case z' K (1,®,®,p)
| 2BV |case 2V K (—o, &)
Small values Vo o= ()] {a1,a9)|i-afolda
Continuations K == (()=P)| ((x1,22) = P)| (i-x;i = P;)ics | (fold x = P)
Cellcontents W = V| K
Configurations C == -|C,Cy|procd P |cellc W
Judgments
Al-P:(z:0) process P reads from A and writesto z : o
AlFC = A configuration C reads from A and writes to A’
C final configuration C is final (consists only of cells)
Theorems

Preservation. f AIFC :: A'and C — C' then A IFC' :: A'.

Progress. If - I C :: A then either C — C’ for some C’ or C final.

Statics, Allocate and Move

AlFP:(x:7) Az:7IFQ:(2:0)
tp/alloc tp/move
AANIF(z+—P;Q):(2:0) y:7lEaV eyl (vT)
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Linear Rule Summary L23.2

Statics, Positive Types

AlFP:(z:0)
w/unit r/unit
AW () (20 1) Ajx:llkcase z® (() = P):: (z2:0)

Az T, x9 T lEP (2 0)

w/pair r/pair
y:1,2:0lkaV(y,2) s (z:7®0) Az 1 @7l case 28 ((z1,29) = P): (2 : 0)

(jel) Ay il P(z:0) (forallie 1)
w/tag r/tag
y:7i b2V (G y) (v Bier(i ) Ay Dier(i 7)1 case 2f (i y; = Picr = (21 0)

Ay :pa.t/a|TFP:(z:0)
w/fold r/fold
v [pa.7/a]T Ik 2%V (fold y) :: (z : pa.T) Ax:pa.T € Alkcase 2% (fold y = P) :: (2 : 0)

Statics, Negative Types

Ay:1lFP:(z:0)

w/fun r/fun
Al case 2% ((y,2) = P) :: (z: 7 —0 0) r:7—ooy:7IFaR{y 2) (2 0)

AlF P (z:m) (foralliel) (el
w/record r/record
Al case " (i 2= Picr =t (21 &er(i 2 7)) T &y (i) IFaf(j-2) (20 7))

Statics, Configurations

AlFP:(c:T)
A' Al proce P (Al e:T)

tp/proc

AFMNVVi(c:T) AlFcasecV K (c:7)
tp/cell /val tp/cell/cont
AVAlFcelle Vo (Alye: ) AVAFcelle K (Aye:T)

AlFCy Ay Ay IFCy i Ay .
—— tp/empty tp/join
AlF() = A AlF (C1,Co) :: Ay

C final
—— fin/empty — fin/cell
(+) final (C,cell ¢ W) final
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Linear Rule Summary L23.3

Dynamics

procd (x < P; Q) +— procc ([c/x]P),procd ([c/x]Q) (alloc/spawn, c fresh)
cellc W, procd (dV < c®) +— celld W (move)

proc d (d".V) — celldV (write: ®,1,®, p)
cell ¢V, procd (case c® K) + procd (V> K) (read: ®,1,®, p)

procd (case dV K) + celld K (write: —o, &)
cell c K, procd (cf.V) — procd (V> K) (read: —o, &)

O > (()=7P) = P
<01,CQ> > (<l’1,l’2> = P) = [Cl/l’l,CQ/.TQ]P
joe > (i-zi= Pier = [c/;]P;
fode > (foldz = P) = |c¢/z|P
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