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Modelagem:

dilema do comeco

O comeco de qualquer projeto, ou da modelagem
de um sistema (novo ou revisitado) e sempre
marcado pelo dilema cuja metafora mais
conhecida é o do dilema se vem primeiro o ovo ou
a galinha.
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uscando um processo de
projeto

Nos casos em que intuitivamente temos um sistema que € plenamente representado
por uma rede classica, e, mais do que isso, onde este modelo ¢& facilmente e
completamente interpretado modelo, é facil de entender que somente uma demanda
por multiplos casos de simetria ou dobramento nos levaria a apelar para um sistema
de alto nivel.

No exercicio que acabamos de ver poderiamos introduzir varios tipos de peca no
processo de fabricacao, cuja “receita” seria dada por diferentes combinagoes das
operagoes utilizadas operando nas diferentes maquinas. Neste caso seria bastante
atraente a distingao de marcas por tipos. Mas sera esta a sequencia adequada em
todos os casos!
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Requisitos: o inicio de um grande
problema

Certamente o inicio de todo projeto bem sucedido ¢ a eliciagdo de um conjunto de
requisitos que descreve com precisao as funcionalidades do sistema que deve ser modelado
e implementado. Portanto para se chegar a um processo de projeto que termine na
modelagem do sistema em Redes de Petri € preciso ter em conta de que este projeto deve
comegar com uma boa representagao de requisitos.A representacao mais usada e difundida
para isso € com certeza a UML.

UNIFIED
MODELING
LANGUAGE
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Analise de Requisitos, Sintese
de redes, Building blocks

Uma hipotese bastante tentadoras seria ter um processo de projeto que pudesse
ser reduzido a uma sequencia de transformagoes de transferéncia semantica
entre linguagens, comegando pela UML. Uma rede de Petri derivada de um ou
mais diagramas UML poderia servir de base para um processo de analise
destes requisitos e mais tarde com as devidas mudancgas inseridas resultar no
modelo do sistema.

Este processo poderia perfeitamente ser combinado com o metodo conhecido
como building blocks onde varias partes da rede poderiam ser sintetizadas
como descrito no paragrafo acima ate se ter, por composicao o sistema
completo.
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CPN Tools
Access/CPN

¥ Books

* Documentarian

* Dawnlasad
FAL

* Getting Started
Srace/CFN

* Know edj= Bas=

* Licensing

* Suppor:
Contact
Publcations

t= Search %

3 Like Page Tool:

Be thz ©rst of vour
friends o like this

L g i

cpntools.org

Home Download Gerting Startcc Documentaticr Support contact

CPN Tools is a tool for editing, simulating, and
analyzing Colored Petr' nets.

The too features incremental syntax checking
and code generation, which take place while a
net is being constructed., A fast simulator
efficiently hancles untimed and timec nets. Full
and perticl state spaces can be generated and
analyzed, and a standard state space report
contains ‘nformation, such as baoundedness
! preperties and liveness propertias,

New Features in Version 4.0

Declarat've constraints

3 part extensions

Simplified use of non-colored nets

Support for export to PNML

Support for real and time colorsets

Improved sunport for time (time intervals and state-space reduction)
Simplified state-space analysis

Fresh new look

¢« & & o b s 0

CPN Toc!s is originally ceveloped by the CPN Group at Aarhus University from 2000
to 2010. The main architec:ts behind the tool are Ku-t Jensen, Sdren Caristensen,
Lars M. Kristensan, and Michael \Westergaard. From the autumn of 2010, CPN Tools

is transferred to the AIS group, Eindhoven University of Technology, The
Netherlands.
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Latest Version of CPN Tools

The latest released verson is version 4.0.1 from
February 2015. Get it from the Downl/oad page.

For a full list of new features for each version of
CPN Tools, Access/CPN, and Grade/CFN refer to

the Wnats New?-list.

Michael's blog on CPN Tools

e Ic Goog 2's Go-bot 2 Breakthrough for
Artificial Intelligence? (2016/03/25 22:12)
o Improved Paradigm for Analysis, Verification
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http://cpntools.org

» More information in  More information in

tokens network
— color sets, functions, etc. - possibly spaghetti networks to
— behavior may be hidden encode simple things
in “code” - behavior may be
- extreme case: all incomprehensible
behavior folded into one - cannot be parameterized
place and one transition - extreme case: (infinite) classical

Petri net
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Michael Westergaard

Musings about Britney,
computer science,
politics, linkering, and
whatever regales me. ..

PICTURES

Ry Michael  May o4, 2015 N Cammen-s

Basic Design Principle of CPNaaS

This post has 858 words. Reading it will take approximately 4 minutes.

Raling: 0.0/5 (0 voles cesl)

CPNaaS is my new under-development
API for colored Patri nets-as-a-service,
i.e., a web-API for tools.

At the core of the APl is a RES|ful
wch scrvice. This just means that cach
resource has a unique URL, which is
manipulated as if it were a webh-page.
Web-pages are normally just obtained
for rcading (CET), but may also bc sent
information to generate extra
information (POST). Tools for editing
web-pages can additionally upload new

ON MY MIND...

Thig post hag 65 words. Reading i1

pages (PUT) or delete out-dated ones will take lege than one minute.
(DELETEL).
-e 1 1 1T M. . . v .1 . 1 . 1. ' 1 Jatiree A NI# A vratne aact)
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What 1s a model?

model and modelling
in painting, the wse of light and shade to simulate volume in the
representation of solids. In sculpture the terms denote a technique involving

the use of a pliable material such as clay or wax. As opposed to carving,
modelling permits addition as well as subtraction of material and lends itself
to freer handling and change of intention. The technique is exemplified also

by those works in cast metal and plaster that are made from the mold of a
clay original. The mold is made by the process of cire perdue. The noun
model is used to describe such an original and also any three-dimensional
scale model for a larger or more elaborate project in architecture,
landscaping, or industry. It also denotes a person or object used as an aid to
representation in painting.

The Columbia Encyclopaedia, Sixth Edition. 2001.

Abstract representation, scale model of future design

August 27, 2002 Seren Christensen, MOCA’02 v,
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| desk_subprocess |

: input_pat = wait
| output_pat = done_
wait 1"Klaas HS done
Pat /://,// desk \Pat\\\
input_pat In e e output_pat [ Out
p

P Pat

Pat start stop

(p.e)@+d(e)
EP
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hierarchy
inscriptions

reference
to subpage

substitution
transition

| desk_subprocess
:input _pat = walit |
| output_pat = done_
HS

port
assignment

wait 1 Klaas

Pat
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reference
to subpage
port
assignment

substitution
transition

1 Klaas

| desk_subprocess
: input_pat = wait i
| output_pat = done |

wait

Pat

port type port type
fr 1"Ann
input_pat  [In_ e e output_pat [Out
p
Pat start (p.e)@+d(e) stop
port node EP port node
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utlizing the Ffadlitics wthin CON Tools foe aaating sudstitetion btrang blons
Conceptuzlly, tes wth subst tition transitions ame nets with multiple lsyars of
delai - yeu can have a sonewnat simpl fied net thet gives a beoad ovarview of the
system you are modeling, and by sabstituting transitions of this top-level net with
mare detailed 2ages, you can bring neee and more detail into the madel,

Substitution transitions

In hiararchical nate thore i 8 mothad by which » transit or oan repensant 2n ortire
iove o el inictures, <o that the nat contsining e trantitioa evecites aa if the
ogic that the transitior rapreserts wer2 ohysically oresert at the location of tha
trans tion. Such 2 trarsizion is a sutstitution transiton.

Substitetion Gansitiols ajdd mothing tundamentally new. kverything trat can b2
done with them can also De Cone Dy EIng rusion places. Bul IKe Tusion places,
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T
1234 S —
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Arcs surmoundng  subsdtution transitlons may o may mot have Irsalptions.
However, these Inscriptions have no semantic mezning,

Subpages and superpages

A page thar cantaing a substibtion trarsition < called A ywrnage The paga
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Inserindo funcoes

Uma maneira de incrementar as inscricoes € incluir elementos
de “ordem” superior a que temos até agora (variaveis,
expressoes, elementos logicos basicos, if-then-else, etc.).

Uma fungao € associada a um identificador e uma assinatura que
especifica o tipo dos argumentos e o tipo do valor de retorno.

Prof. José Reinaldo Silva
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Introduziremos tambem o conceito de lista.

Uma lista e uma estrutura homogenea (todos os componentes
sao do mesmo tipo), composta de uma sucessao de elementos.

, ¢, d, e, f,

Exemplo: [a,b g]
1,2,4,6,7,10]

[1,

Prof. José Reinaldo Silva
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Uma lista tambem pode ser definida de forma recursiva, como
sendo composta de dois elementos basicos. Para isso definiremos
em primeiro lugar a lista vazia [ ].

Uma lista nao vazia € composta por dois elementos: head, que € o
primeiro elemento da lista e tail que € uma lista (necessariamente

menor que a lista original), e se representa como [head | tail].
No exemplo dado anteriormente,

[a,b,c,d,e,f,g] =m= [a]|][b,c,defg]]

[1,2,4,6,7,10] === [l |[24,6,7, 10]]

~ Prof. José Reinaldo Silva
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fun totalstock(s:Stock) =
if s=[]
then 0

else (#number(hd(s)))+totalstock(tl(s));
J
| color Product = string; |
| color Number = int; |
| color Stockltem = record prod:Product * number:Number; |
| color Stock = list Stockltem; |
| var x:Stockltem; |
| var s:Stock; |
| fun incrs(x:Stockitem,s:Stock) = if s=[] then [x] else (if (#prod(hd(s)))=(#prod(x)) |
then {prod=(#prod(hd(s))),number=((#number(hd(s)))+(#number(x)))}::ti(s) I
else hd(s):: incrs(x,ti(s)));
fun decrs(x:Stockltem,s:Stock)= incrs({prod=(#prod(x)),number=(~(#number(x)))},s), |
fun check(s:Stock)= if s=[] then true else if (#fnumber(hd(s)))<0 then false |
else check(tli(s)); |
val initstock = [{prod="bike", number=4} {prod="wheel", number=2}, |
| {prod="bell", number=3}, {prod="steering wheel", number=3}, |
|_{prod="frame", number=2}; |

1" {prod="bell",
in umber=3} ) s StM\itstock . [c:eck(descrs(x,s))] y
. X
X .
Stockitem ncrease ") Stock JoSCrE%S)  Jecrease Stockltem

Prof. José Reinaldo Silva
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color Product = string;

color Number = int;

color Stockltem = product Product*Number,;
var p:Product;

var x:Number;

var y:Number;

1°("bike" 4)++
1'("wheel",2)++

1°("bell",3)++
1°("steering wheel",3)++
: 1°("bell",2) 1°("frame",2) [y>=Xx]
n <« (PY) St°/°k——\' = (P.y) (p.X) COU“
@(D—,X)’ (p x+y) w (p y_x)
Stockltem increase ’ Stockltem ’ decrease Stockltem

Note the simplicity/elegance of the arc inscriptions.

Prof. José Reinaldo Silva
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Function
has two
arguments -~

7

Recursion (4)

o ‘R\v)\ ) /k_/"
fun enoughstock(s:Stock,n:Number) = ~—
ifs=1[]
then [ ]

else if (#number(hd(s)))>= n then hd(s)::enoughstock(ti(s),n)

else enoughstock(ti(s),n);

"apple” 301 "orange" 504
"orange" 504 n=400 "pear” 423
"pear" 423 #

‘banana” 134

Prof. José Reinaldo Silva
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Getting Started

Modeling With Coloured Petri Nets

In all of the falewing and on all of thess pages, we assume that you are familiar with
colcurec Petr nets are have at |east some idea of constructing modules using the
farmealism. You cer learm mare aboaut the modeling enc the formalism r one or both of
thece books:

Maonolrg

Busiress Procoszes
/. Pew Lo Grend fppmmb

Looured

el Mats

e

The User Interface of CPN Tools

Sirst steps

sy .|~'.e|[aw

Graphica User [ateface

Index

Marking menus
Other tools
Palette tools
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uscando um processo de
projeto

Nos casos em que intuitivamente temos um sistema que € plenamente representado
por uma rede classica, e, mais do que isso, onde este modelo ¢& facilmente e
completamente interpretado modelo, é facil de entender que somente uma demanda
por multiplos casos de simetria ou dobramento nos levaria a apelar para um sistema
de alto nivel.

No exercicio que acabamos de ver poderiamos introduzir varios tipos de peca no
processo de fabricacao, cuja “receita” seria dada por diferentes combinagoes das
operagoes utilizadas operando nas diferentes maquinas. Neste caso seria bastante
atraente a distingao de marcas por tipos. Mas sera esta a sequencia adequada em
todos os casos!
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Evolution
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Identification / I \\ Realization
[ v N

[orsemasie | |~ =
‘~ /
Reference Innovation
Cycle Satisfaction
Cycle
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Engineering/

Requiremen i
equirements Implementation

Design

Evolution
Cycle

Identification } ; I > » Realization

\
I/ &

N
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‘ — /
|
Reference Innovation
Satisfaction
Cycle I
. \_ Cycle
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Engineering/

Requirements Engineering Implementation

Design Engineering

Modeling .
Modeling Deployment

(¥ (v
==
\

~ =
e -

Identification

-~
T
Realization U

Analysis Analysis Monitoring

Validation Experimentation
Eliciting/Ref Validation
Eliciting/Ref

World

Human Documentation
Reference Model
Stakeholders

(v
=
\

Verification
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Requirements Engineering

Design Engineering

Modeling
Modeling

9V o ~
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\

Identification

Analysis Analysis

Eliciting/Ref k\ World Validation

\ Human Documentation /

Reference Model
Stakeholders
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E se nao existir um system-as-is!?

Prof. José Reinaldo Silva
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PDDL
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Redes de Petri

UML
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No.|Attribute Values
| |paradigm state machine, algebra, process algebra, trace
2|formality informal, semi-formal, formal
3|graphical representation | ves, no
4|object-oriented Ves, no
d|concurrency ves, no
6|executability ves, no
T|usage of variables ves, no
S[non-determinism ves, no
9(logic Ves, no
10|provability ves, no
11|model checking ves, no
12|event inhibition Ves, no

Escola Politécnica da USP
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method paradigm  formality graphical object-
name represen- oriented
tation

Action state formal no no

Systems transition

B state formal no no
transition

CASL algebra formal no yes

Cleanroom & |traces & formal yes no

JSD Process
algebra

COQ state formal no no
transition

Estelle state formal no no
transition

LOTOS Process formal no yes
algebra

OMT & B state formal yes yes
transition

Petri Nets state formal yes no
transition

Petri Nets state formal yes yes

with Objects |transition

SART state informal & yes no
transition semi-formal

SAZ state semi-formal & |yes no
transition formal

SCCS process alge- formal no no
bra

SDL state formal yes yes
transition

UML state informal & yes yes
transition semi-formal

VHDL state formal no no
transition

Z state formal no no
transition

Escola Politécnica da USP
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method concurrency |[executability usage of non-
name variables determinism
Action no ves yes yes
Systems

B no ves yes yes
CASL no ves yes no
Cleanroom & |no ves yes yes
JSD ’ '
COQ no ves yes yes
Estelle yes ves ' yes no
LOTOS yes ves | yes ‘ yes
OMT & B no ves yes yes
Petri Nets yes ves no yes
Petri Nets yes ves yes yes
with Objects | |
SART yes no no yes
SAZ no ves . yes ‘ yes
SCCS yes ves yes yes
SDL yes ves no yes
UML yes no no no
VHDL yes ves yes no
Z no ves yes yes

Escola Politécnica da USP
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Petri Nets pode se propagar pelo processo de design
de sistemas desde a fase de requisitos ate a fase
de especificacao da solugao, passando pelos processos
de validacao e verificacao

Prof. José Reinaldo Silva
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