Rule Summary L20.1

These reference rules depart from the lecture notes in two minor points: (1) typing of cells is simplified
by reducing it to the typing of processes that would write such a cell, and (2) in the dynamics we do not
use persistent cells, but explicitly carry ephemeral cells from the left-hand side to the right-hand side of
each rule that reads from memory:.

Abstract Syntax
Types = T =T | e (t:m) [T X7 | 1] D0 m) | paT
Contexts r o= -|Tz:7 (all variables distinct)
Processes P = 2+ P;Q allocate/spawn
|2yl copy
| 2.V |case 2 K (1, x,+,p)
| 2RV |case 2V K (—, &)
Small values V== ()| {ai,a2)|i-a|folda
Continuations K == (()=P)| ({(x1,22) = P)| (i-2; = P;)icr | (fold x = P)
Cellcontents W = V| K
Configurations C == -|C;,Cy|procd P |cellc W
Judgments
I'FP:(z:0) process P reads from I' and writes to z : o
'EC: A configuration C reads from I' and writes to A
I' - C final configuration C is final (consists only of cells)
Theorems

Preservation. f I' = C :: Aand C — C' thenT' - C' :: A’ for some A’ D A.

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

Statics, Allocate and Copy

F'Pu(x:7) Thx:7kHQ:(2:0) y:7el

F'F(x+ P;Q):(z:0) tp/allec F'Fax+yu(x:7) tp/copy
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Rule Summary L20.2

Statics, Positive Types

rz:1el’ THP:(z:0)
w/unit r/unit
L2V () (x:1) [t casezf (() = P):: (2:0)
y:7el z:o€el _ r:mxnel Tir:mr:nkEP:(z:0) _
w/pair r/pair
L2y z):(z:7%x0) [+ case 2 ((x1,29) = P): (2 : 0)
(jel) y:m; el v:Y) gn)el Ty:nkEP(z:0)(Viel)
w/tag r/tag
PhaW.(j-y) o (z:Y,,0:m) Itcasex? (i-y = P)icr: (2:0)
y:[pa.T/a]T €T rz:pa.Tel Tyy:[pa.t/ajrtEP:(z:0)
w/fold r/fold
=2 .(fold y) :: (z: pa. 7) [+ case ' (foldy = P) :: (2 : o)
Statics, Negative Types
Ly:tEP:(z:0) x:T—oel y:7el
w/fun r/fun
'tcase 2V ((y,2) = P) = (v :7—0) Lol (y, z):(2:0)
C'FP :(z:7) (foralliel) T & (i) el jel
w/record r/record
I'bcase 2™ (i-2z = Pier = (21 &y (02 70)) Chaf(j-2):(2:75)
Statics, Configurations
'FP:(c:T)
tp/proc
I'Fprocc P (I,e:7)
LV Vi(ec:7) ['Fcasec” K (c:7)
tp/cell /val tp/cell /cont
FkcelleV i (Tce:T) Fkecelle K (T,c:7)

FI—C1:2F1 Fll_CQ::FQ ..
tp/empty tp/join

'E()=T ['F(C,Cy) Ty
I' - C final
——  fin/empty — fin/cell
I'F (-) final I' = (C,cell ¢ W) final
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Rule Summary L20.3

Dynamics

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

proc d (d".V) = celldV (write: x,1,+,p)
cellcV, procd (case c® K) + cellcV,procd (V> K) (read: x,1,+,p)

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

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