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system of sequential processes
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system of sequential processes
What common behaviour is specified ?
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sychronization ?
by Petri’s “cycloids”
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sychronization ?
y Petri’s “cycloids”
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by Petri’s “cycloids”
modelling of process failure ?
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a circular traffic queue of process length 5

Cycloids are characterised by
4 parameters of natural numbers.

C(a7ﬁ7775) a767W75€N+

the canonical cycloid

f=v=0
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a circular traffic queue of process length 5

Cycloids are characterised by
4 parameters of natural numbers.

C(a7ﬁ7775) a767W75€N+
—((2,3,3,3)
(" number of gaps/\> (l\ number of processes )

the canonical cycloid
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circular traffic queues of process length 5 and 8

circular queue of 3 items and 2 gaps

---------------------------------------
-
e” ~

Cla, B,7,0)
=(C(2,3,3,3)

( number of gaps)\> number of processes)

the canonical cycloid the regular cycloid
B=~v=0 5 devides 0
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circular traffic queues of process length 5 and 8

circular queue of 3 items and 2 gaps

A 24
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circular traffic queues of process length 5 and 8
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the backward folding

;] transition t;
\Z Y of process a;
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the backward folding
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VanN of process a;
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‘ message process
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the backward folding

+—a transition t;
[tza a]]
/ of process a;

8i, ;5]

Cbackward place) forward place )

message process
,'Q places places
¢ Ny
\\’)“g\!ﬂ
\Q““ we define the backward folding
S\

\\:‘\- - a folding of backward
\\‘\\. (= channel) places

AWPN 2025 RUDIGER VALK PAGE |7/



the backward folding

- RENew: () == ()

place virtual place

fusion place

C(2,3.4.6) o
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the backward folding

ReNew: () == O

place virtual place
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the backward folding

place virtual place

fusion place

Y

S\t
e | \§ _
’Q‘\\\‘&A\ o —
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C(2,3,4,6)
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the backward folding

ReNew: () == O

place virtual place

fusion place
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the backward folding

place virtual place

aaaaaaa
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\- @\\“\“‘
r
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6(27 37 4, 6)

X

backward folding
Cpvr(2,3,4,6)
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the backward folding

a2 red
orange RENEW: O * ©
Cvr(2,3,4,6)
a 1 - ) Magenta place virtual place
fusion place
] [) white
a0 .
7 aqua marine
.\ light gray
O sea green
O blue

Theorem 18. O
The backward folding e

is sate and live
ifa+p<p+1.

2+3<8+1
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the backward folding
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the backward folding

a2 red
orange RENEW *
be(2737476) O ©
a/]_ - ) Magenta place virtual place
fusion place
] [1) white
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a P-invariant )
the behaviour is unchanged
O blue
Theorem 18. &) Theorem 19.
The backward folding . M3L3M < [Mlp—— [M]s
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is safe and live
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24+3<8+1
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stopping process a;
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stopping process a;
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stopping process a;
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Cvr(2,3,4,6)
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Cvr(2,3,4,6)

A deadlock
occurs!
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Cvr(2,3,4,6)

A deadlock
occurs!

work around of
the problem :
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results combined

Theorem: to avoid a deadlock, when a,, stopps
The backward folding
is safe and live p<a-+p

ifa+ 8 <p+1.
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results combined

Theorem: to avoid a deadlock, when a,, stopps
The backward folding
is safe and live p<a-+p

ifa+ 08 <p+1.

\—\/—_J

the canonical form of regular cycloid

p=oa+p
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stopping all processes

a/2 red
[stop,a2] orange
AN
CL]_ (1 []) magenta
[stop,al] 9 (] white
N
CLO ] ] . aqua marine
[stop,a0]
N
the canonical form of regular cycloids
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C(a, B,7,0)

2,3,3,3)

number of gaps ,\> 3 number of processes >

process length =p=a+ =5
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stopping all processes

a/2 red
[stop,a2] orange
AN
a/]_ (1 []) magenta
[stop,al] 9 (] white
N
a’O ] ] . aqua marine
[stop,a0]
N
the canonical form of regular cycloids
AWPN 2025 RUDIGER VALK

Cla, B,7,0)
=C(2,3,3,3)

number of gaps A) 3 number of processes >

process length =p=a+ =5

system from
our introduction

Cvr(1,3,3,3)
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Why using cycloids ?

regular,
not canonical

The resulting structures are
known (to some extend)
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The resulting structures are
known (to some extend)

6(5, 21()()()07 21()()()07 21()()0())

regular
((2.3.4.6 _ C(4,1,4,1)
canonical
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The resulting structures are
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regular

canonical
C(2,3,3,3)

RUDIGER VALK PAGE



from the theorie on cycloids

C(Ck,ﬁ,’y.é) 6(2,6,3,9) not regular !

number of transitions: A =a -0+ 37 (by Petri) 30
cooperating processes: “regular” cycloid, if [ ‘ 0 not
number of processes: gcd(3,0) 3
length of minimal cycles see cycloids webside X
. _ A

length of processes: p = 77 19

number of tokens 1n a process: £ )
ged(,9)

a formula for the synchronic distance

linear decision of cycloid isomorphism by reduction

linear algebra of cycloids ... and much more
AWPN 2025 RUDIGER VALK PAGE 29
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from the theorie on cycloids

C(Ck,ﬁ,’y.((j) 6(2,6,3,9) not regular !

number of transitions: A =a -0+ 3 -~ (by Petri) 30

cooperating processes: “regular” cycloid, if 5‘5 not «
number of processes: gcd(3,0) 3

length of minimal cycles see cycloids webside X

. _ A
length of processes: p = 5cd(5.0) 19
number of tokens in a process: 2 ) «
ged(3,9)

a formula for the synchronic distance

linear decision of cycloid isomorphism by reduction
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side conditions
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prevent more starts than stops

side conditions
prevent the use of the resources
of the lower token

two tokens
per process

start automatic run
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mot of information of cycloids can be found on the web SD

including the slides of this talk

k pdf-doc and movie J

Thank you for your attention !
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