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void v add(int *a, int *b, int *c, int n)
{ int 3 fidi— \5\1/“/ N&= (thread index)j
while (j < n) {
c[J] alj] +b[J],
J = J + tnumy—=

}
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thread 0: c[0]=a[0]+b[0]
thread 1: c[1]=al[1]+b[1] L L) IR L
thread 2: c[2]=a[2]+b[2] ] 1B
thread 0O: c[3]=a[3]+b[3] |
thread 1: c|4]=al4]+b[4] Fr2mBE_— o —
thread 2: c[5]=a[5]+b[5] _ 2 IZEITI—THIRITS

= k A {0,1} (72
thread 0: c[6]=a[6]+b[6] | ——_ mask T {01}
thread 1: c|[7]=al7]+b[7] 3@
(thread 2 ZARUICELARW)
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int j = tid; e

A(k): 0 =i < k &5 cli]=ali]+b]i], B D:
' j DIEIEIRTDORLYRTERY
k 55 k+tnum-1 ZTORIICHS

{A(min.J)}
while (j < n) {
{A(min.j)}
c[J] a[jl] + bl[3];

{A(min.j + tnum)}
J = ] + tnum;
{A(min.Jj)}

iA(min.j) /A min.j=n}
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mask NETERICHETEZDT, TNEEETINEIHD
- Hoare “quadruple”: {A}m | P {B}
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s Syntax

N
Expressions e = xlée|]| e+ ez]..
b — 61262‘€1<€2|...|b1/\b2‘...
Programs P = «x|e]:= e | skip | sync | Py;Ps |
if bthen P; else P, | whilebdo P
\ J
e Execution relation ~

(based on Habermaier and Knapp, ESOP’12)
P,0,c — o (:

-INACTIVE)

x is local o’'(y) = o(y) for each variable y # x
o'(x)(2) = o(x)(z2) for each © & u
o'(x)(1) = a(x)(@) [[e], () — [e], (2)] for each 7 € p

xlel := e, u, 0 — o’

(E-L ASSIGN)

x is shared o’'(y) = o(y) for each variable y # x
if Vi € p. €] (2) # n, then o'(x)(n) = o(x)(n)
otherwise 37 € u. |e]|] _ (¢) = n and o'(x)(n) = |e]_ (2)

(E-SAssiGN)

x|e| :=e, u,0 — o’
skip, , 0 — O (E-SKki1p)
sync, {0,..., N —1},0 — 0o (E-SyNc)
P,pu,o0 — o’ Q,p,0’ — o” -~
~ (E-SEQ)
P;Q,p,0 — o
P’I’l’m[[b]]o'70-_>0-, Qa”\[[b]]gaa',_>0'” (E-TF)
r-1F
if bthen PelseQ, u, 0 — o”
P,uni[b] ,o0 — o hileedo P,u N [b] , 0" —s o
pNb], ,o (.T whileedo P,u N [b]_ ,o o (E-WHILE)
whileedo P, u, 0 — o”
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e Inference Rules ~N
— A" - A A P{B — B — B’
1Apm | PBy (H-CONSEQ)
1A'} m | P{B'}
{A}m | skip{A} (H-SKk1p)
{uniform(m) — A} m | sync {A} (H-SvyNc)
Altm | P{B Blm C
{A}m|P{B}  {B}m|Q(C) 580,
{A}m | P;Q{C}

{Vx'.assign(x’,m,x,é,e) - Alx'/x]} m | x|e] := e{A} (H-ASSIGN)

z: fresh {ANz=b}tmAz| P{B} {B}mA-z|Q{C}
{A}m | if bthen Pelse Q {C'}
(H-Ir)
z: fresh {ANz=blmAz|P{A}
TAYm [ whilebdo P {A A Yia(m(i) Ae(d))] (i WHILE)
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