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Verification of Lottery

Theorem
Shoji Yuen L1~ Lotspec
Proof sketch: Show the following S is a weak bisimulation:
S = {(L;, Lotspec)|1 < i < n} U {(L%, bj.Lotspec)}
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Jobshop Jobber
An easy job is done with his hands.
A neutral job is done either with a hammer or with a mallet.
A difficult job is only done with a hammer
A problem of shared resource _
Three kinds of Jobs: Easy, Neutral, and Difficult Suppose there is only one mallet and one hammer.
HE gh.H' M= gm.M’
A E e A+inA +ip A H < ph.H M = gm.M
A= SA
Y
Xe{E,N,D}
Agencyd:efA\A J € oJ
Iy o gh.ph.Je + gmpm.Jg
Jo & ghphJE
o Jobshop = “ new J\JJH!I\/])
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Verification: Jobshop

Scheduler specification

o O . O

ai a dp
Theorem
Agency = Jobshop o O O
¢ . by by bn a;:  Job; starts
bj:  job; ends
Each job can be invoked only once at a time.
a;j is unavailable without pushing b;.
A job can be overtaken by other jobs.
You can push b; before b; (i < j) is pusehd.
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Scheduler (n=3 Expression of scheduler
as p
a3
Sched, g
b1T b
Sched
L~ 1,{1}
15ched17{2} def
b ched, (3 Scheduler = Sched, g
2 b Sched: def ZjEX bj.SChed,'7X\j e X
SchedL{l’g} X ZjGX bj.SChed,',X\j + a,-.Sched,-H,XU,- i ¢ X
bLSChed17{2’3} Sched; x:a; is in turn. X is the set of jobs whose b action is not yet
b done.
1
2 \SSchedy 11,57 \&
bo|
[~§ched1’{1’273}
a3 a3
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Schedular implementation by composition

Alx,y,z,w) & x.B(x,y,z.w)
B(x,y,z,w) = z.C(x,y,z.w)
C(x,y,z,w) = y.D(x,y,z.w)
D(x,y,z,w) = wW.A(x,y,z.w)

A,’ — A(af7 bi7 Ci? Cl.*]-)
D,‘ — D(aiabiaciaci—l)

S = new &(A1|Ds| - - - |Dy)
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Schedular implementation by composition
a2

A cell

&
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Verification:Scheduler

Theorem

S ~ Scheduler

H23 WAT4r G SRR 2011/12/6 11/16

Buffer
Buff™ £ N in,.Buff"

Buff{" & 7, v

w | 3, ing.Buff 4+ out, Buffl” (V] < n—1)
out,,. Buff" (I7| = n—1)

Cell & Z .in,.Cell,

v

Cell, £ out,.Cell

def

Cell ~ Cell = new m(Cell{m, /out,},cv|Cell{m,/in,},cv)
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Verification:Buffer

Stack and counter

def . -
County = inc.Count; + zero.County

Countpyq & inc.Count,o + dec.Count,

Theorem inc inc
Zéro z ZErO!
n times @ d dec
Buff(" ~ Cell ~ Cell ~ --- ~ Cell
P~ Q= new i'Z/d(P{i'Zd"/izd}|Q{i'Z'd" /inc zero dec})
B £ inc.(C ~ B)+Zzéro.B
C = inc.(C ~ C)+ dec.D
D £ dC+zB
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Verification:Counter Verification:Stack
n times B < Z .inc,.(C, ~ B) + zero.B
/_,% v
GEC~...~C~B . _
" c, & Z .inc,.(C, ~ C,) + dec.D,
Lemma def ’
D, = d.C,+z.B
Co =~ inc.Ci + zero.(y
_ - ¢c;=¢C, ~--~C,, —~B,where v=vq,--- ,v
Chi1 ~ inc.Chpio + dec.C, v vi Vk ’ Lt Vk
" " 8 Cy ~ Stacky
Theorem Stack = Z push,.Stack, + empty.Stack
u
C, = Count, .
" 5 Stack, w = Z push,.Stack, , z + pop,.Stackg
u
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