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Limitations of classical Petri nets

Inability to test for zero tokens in a place.
Models tend to become large.
Models cannot reflect temporal aspects

No support for structuring large models, cf. top-
down and bottom-up design




Inability to test for zero tokens in a place

“Tricks” only work if p is bounded
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Models tend to become (too) large
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Models tend to become (too) large (2)

bl b2 b3 b4
transfer transfer transfer transfer

>5
" 4
clai m_tra%
2

Size linear in the
number of tracks.

claim_track

\ ‘ claim_track

HLPN-4




Models cannot reflect temporal aspects
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No support for structuring large models
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High-level Petri nets

» To tackle the problems identified.

* Petri nets extended with:
e Color (i.e., data)
e Time
e Hierarchy

* For the time being be do not choose a concrete
language but focus on the main concepts.

- Later we focus on a concrete language: CPN.

 These concepts are supported by many variants of
CPN including ExSpect, CPN AMI, etc.

HLPN-7




Example: CPN
Tools
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Classical net

& PN Tools (Yersion 2.0.0 - March 2006)

&=l
»Tool box
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Simulation  Wiew
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» Options
¥classicalnet.cpn
Step: O
Time: 0
» Options Binder 0
w History MNew Pags
¥ Declarations
» Standard declarations
» Monitors
New Page
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Extension with color

PN Tools (¥Yersion 2.0.0 - March 2006)

wTool box
»Help
» Options
¥ colorednet.con
Step: 0
Time: 0
» Options
» History
¥Declarations
¥ Standard declarations
w colset UNIT
W colset INT
w colset BOOL
» colset STRING
¥ colset Name = string;
¥colset Age = int;
¥colset Person = product Name * Age;
Tvar n:Name;
¥var a:Age;
¥yar p:Person;
» Monitars
New Page

Simulation

«lpo

Wiew

M| D o)

Binder O
MNew Page

17 ("John",0)++
2. 1" ("Mary",0)
1" ("John",0)++1"("Mary",0) [a>65]
(n,a)
alive p death
Person
(n,a) (n,a+1) (n,a)
birthday dead

None

Person
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Extension with time

i cPN Tools (version 2.0.0 - March 2006) ==l
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» Halp Simulation  Wiew
» Options

vtimednet.con «|.|’O
Step: 0

Tom=e @ Binder 0
= Options iz oo
= History
¥ Deaclarations
¥ Standard declarations
I colset UNIT -
= colset INT \ 1 ["]ohn“,O)@0+++
» colset BOOL 2__/' 1" ("Mary",0)@0
» colset STRING
I colset Name - " o .
¥oolset Age = int; 1 ( John J0)++1 ( Ma ry :0) [a>65]
¥ colset Person = product Name * Age timad;
Yvar n:hName; (I'l,d)
¥yar aiAge; alive ’ death
¥yar p:Person;
» Monitars
Mew Page

Person

(n,a) (n,a+1)@+365 (n.2)

birthday dead

Person

None




[ CPN Tools (Version 2.0.0 - March 2006)

» Tool box
» Help
» Options

Simulation  Wiew

¥ extendednet.con « .|}0 N | h |”l:]
Step: 0
=t Binder 0
@ New Page

» Histary

[ ]
¥ Dedarations 1°("John",0)++1" ("Mary",0) [a>65]
¥5tandard declarations
¥ colset UNIT

»calset INT

»colset BOOL

»colset STRING

»colset Name

veolset Age = int;

¥ colset Person = product Name * Age timad;
¥var n:Name;

Yvar aAge;

¥var p:Persaon;

(na+l)@+365

=131 x|

» Monitors
New Page
birthday
funeral
CPN Tools (¥ersion 2.0.0 - March 2006) _8] x|

»Tool box WIERLMPEI

»Help simulation  Wiew

»Options

e 5. 1 ("John",0)@0+++ «n bo| M | > |hk nL

~ 17 ("Mary",0)@0

Time: 0
= Options

w- Histary 1°("John",0)++1" ("Mary",0)

¥Daclarations

¥Standard d
» colset LN Group 2 alive Group 1
» colset IN'
»colset BC

» colset 5T Group 2 Person Group 1

»colset Na .

¥ colset Ag Eé‘;:ufr 11

¥ colset Pe P

Tvar n:MNar

¥yar a:Age

var p:Pgr 2 1 ohn”,0)@0+++
» Monitors 17 ("Mary",0)@0
WD IR 1°("John",0)++1" ("Mary",0) [a>65]

Group 1

Group 2

Persan

Binder O
Group 2
“("John"0)@0+++
2 1°("Mary",0)@0
17 ("John",0)++1" ("Mary",0)
Persaon
(n,a)
None
None
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