Oregon Programming
Summer School 2010

June 15-25, Eugene, Oregon, USA
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Type and Proof Theory Foundations — Frank Pfenning and Robert Harper

Software Foundation in Coq — Andrew Tomach and Benjamin C. Pierce
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Proving a Compiler: Mechanized Verification of Program Transformations
and Static Analyses - Xavier Leroy
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struct list { int head; struct list * tail; };

struct list * foo(struct list ** p)

{
return ((*p)->tail = NULL); (*p)->tail = NULL;
1: return (*p)->tail;
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(goes wrong if y = 0) (always terminates normally)
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VM code: lconst(1)—Ilconst(2)— Jadd ——

VM stack: nil 1: nil 21 il 3 nil

©] 2| backward simulation< %% 3}2] 2L 3l=dl A 7} E JFU T} ¢ ﬂ} Z 2 A st
o Aol Ao 7P Al folA = o] GA = &7 DAL= AolA 2. 1
A, T2 ol 3= Ieonst@) 9 22 7HEH Al I == S o glsy T
a8, 5782 flel oS (decompilation) - E BE A LukA o 7 F o=

d 2 o HFYt} ¥ forward simulation B(Py) € B(P2, = % st7]17F 24 o 454y h
JYgPA, AEFE ol F2A MYtk 4 forward simulations 5 gF o M4l I =7} A% A
(deterministic)®] 2t = A2 S SH YT T2 a3o] A% Ho|H #& 753 35 F2] o] o
yUele ol 22 AF S 2 backward simulation7HA] S o] & AUdY},

Z2age] WA @R AU R 2tk A& 48 S AUt ol 2 48 A9 o

2 gelshs A Y AES UG F7 gk v A9 B shbshiE Bdshe

e Ae oul e £do] M IUTh AW DAL dH U 2@ AGgE S 277} o
ﬁﬂzii%ﬂﬂﬂ“ﬁwﬂ

A .Leroyte & 25 23 ol ~gd
o] FH S AN i o/ A E FES T
i wA WAL mAA ST




/s = o a/s=s @/ss=

€1 @/s = 00 €1 /s = 00

c1/s = o if beval s b = true

, beval s b=true c¢/s= o0
¢/s = oo if beval s b = false v - /

WHILE b DO ¢ END
IFB b THEN ¢; ELSE ¢ FI/s = oo b DO ¢ END/s = o0

beval s b=true «c¢/s=-s; WHILE b DO c END/s; = oo

WHILE b DO ¢ END/s = oo
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For all ¢ and s,
either c/s reduces infinitely,
or there exists c',s' such that c/s = c'/s' /> (VP, PV —=P)
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