CS 6112 (Fall'2011)

Foundations of Concurrency
22 November 2011
Scribe: Owen Arden

Cornell University
Department of

Computer Science

1 Semantics of concurrent revisions

In concurrent revisions, each thread gets its own isolated thread of control. All updates to “shared” state
occur at joins.

Contributions
1. Semantics
2. Proof of determinancy

3. Formalizes connection to snapshot isolation

= rfork { if y=0 then x++ }
if x=0 then y++;
rjoin r;

Assuming versioned types for x and y, outputis x == land y == 1.

2 Encoding transactions in concurrent revisions

Grammar

v = cla|l|r|xe

€= v|eel(e?e:e)|ref e|
le|e:=e|rfork e|rjoin e

ex= Oleelve|(e?e: E)|ref e

le|e:=e|l:=¢|rjoin ¢

s € Rid — Store x Store X Expr



Selected rules
Definition.
s =8
Definition (Apply).
s (r = (0,7, e[(A\z.e)v])]) = s [r = (0,7, le[v/z]])]
Definition (Deref).
s (r> (o, 7, e[U])]) —=r s[> (0,7 ¢[(0 2 T)(O)])]
Definition (Fork).
s (re (o, 7, e[rfork e])]) =, s[r— (o, 7, e[r']) ' (o1, e)]
Definition (Join).

s[r— (0,7, e[rjoin 7)) ' — (o' 7 V)] =, s[r— (o, 7T ev]), " — L]

s[r— (0,7, elrjoin ']} ' — (o', 7, L)] =, error

Notation e | s Evaluating e results in the store s

Definition. Equivalence

s~ s «— Ja,B.s=a(B(5))

Where « and 5 rewrite thread ids and location ids.
Theorem Ife | sande | s’ thens ~ s’

Lemma — preserves =

Lemma If 51, s} are reachable and s; ~ s} and

S1 —r S2

S| = s
then Js3, s4

ED) —>; S3

sy =y Sh

and s3 ~ s



