solutions available at http://mathieu.delalandre.free.fr/teachings/dcomputing.html

Qi1
c-2 g-3 p-8
P1
b-
k>1l—-n-p
P2 Happens-before Km0
Concurency 1/|m, n||o
P3
a-1 o-7 o-7
P4 9@
ab.c ... are events > The event orderis k, I, m, n, o, p
time
¢-1,1,0,0 g-2,1,0,0 p-3,5.4.2 P-3,5.4,2
P1
b-0/1.0,0 £0.2.0.0 £2,3,0.0 1-2,44.2 .5.4,2 1
—->lon—->p
P2 Happens-before K> 1 — o0
d-0.0.1,0 h-02.2.0 j-0.2.3.2 m-0,2,5.2 m-0,2,5.2 Ilm. 1jjo
P3 @ Concurency n||m. n||o
pl|m. p(lo
a-0,0,0,1  ¢-0,0,0 0-0.2.5.3 0-0.2.,5.3
ri L@
a,b.c... are events > .
_ The event orderis k, I, n, p, m, o
time
Q12
b(2301
o a (1000) ( ) 1(3521) At (e) 2
1 1.1) (2.3 ol @/ c 307
(anes ©O|@|©|0|© LS. 1) =0)=
(4.1} {(2.532)} 0 3 5 0 -2
c(0101) ¥ d(1201) e(1301) f(1421) 0 0 0 1
P. LSi+2
- (1521) 0 0 0
g 0 0 0
P, h(0010) i(0020) 0 0 5 5 5 5
0 1 2 3 4 5
LWl g o | o | o | 4] a At(g) (2 0
J (0001) k(0012) 0 1 1 1 1 1 5|° 1
P., >(LS,_,(1)=3)=
4 o 1
a,b,c ... are events > 0 0
time
Q2
history H abcdefghijklmnop
hl cgp
h2 bfiln
h3 dhjkm
h4 aeo
Cuts Cc1 bfda frontier fda concistent
Cc2 cgbfildhae frontier glhe no consistent
run and linearization run linearization
cgfdbh no no fis not happens-before of b in local execution of P2
fehigj yes no i is not happens-before of g
dbcahej yes no we have f happens-before of h but f is not in the event cut

1
1
0
1

Happens-before

g—>i
f—i—l
fo>hk—l
h—j—-k
e—>]

Concurency

flle. gl[h. ilj

The event orderis f, e, g, h, 1, j, k, 1

2-2,1,0,0

£-0,2,0,0

2.3.0.0 12,442

Happens-before

g—>1
f—>i—l
f>hk—l
h—-j—k
e—]

Concurency

gll(f. h.j. k. e)
fli(g. ©)
h|(g.1. )
el|(g. i. £.h)
if|(h. j. k. ©)
jll(g. D

k]|(g. 1)

The event orderis g, f. 1, h, e, j, k. 1

The { (1,1)(2,3) (4.1) } timestamp will be sent.

The { (2.5)(3,2) } timestamp will be sent.
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Time Events Rules
€ S1 c21 € state S2 C12 C32 € state S3 Cc23
initial state 600 0 0 150 0 0 0 350 0 0
to pl sends order 30 to p2 570
t1 p2 sends order 90 to p3 60
t2 p2 starts the snapshot (2)(2) 60
t3 p3 receives 90 from p2 440
t4 p2 receives 30 from p1 90
t5 p3 sends order 210 to p2 230
t6 P1 receives a marker (3)(4)(1)(2) 570 0
t7 P2 sends order 80 to P1 10
t8 P3 receives a marker (3)(4)(1)(2) 230 0
t9 P2 receives a marker (5) 30
t10 P2 receives 210 from P3 220
t11 P2 receives a marker (5) 210
t12 pl receives 80 650
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Cyy Cs, ! s : ' 1 At t9, the local recored state for P2, P1 is different from local execution state
© | ! i kY | (60€+30€, 570€+0€) # (10€, 570€)
7 = 1 i . 1
Marker Sending Rule (Mgg) at process P; e - ! Y - L _
= i \ \ | At t11, the local recored state for P2, P3 is different from the local execution state
(I) Record the state S; of P; 3 1506 : \C12=30€ i (60€+210€, 230€+0€) # (220€, 230€)
(2) For each outgoing channel C;; - 3 | i :“"': T
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