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Abstract

To describe and study a working system, working steps, a resource distribution -or- a
deadlock incident, the modeling is a good way to help us to understand them easily and clearly.
Therefore, the great number of models are designed, for example, State Machine and Finite
Automation, etc.

Petri Nets is one of the graphic model which is designed and developed to describe and
study several working process information.

The objectives of this project is to build up a sufficient tool or a sufficient application for
studying Petri Nets model. The tool or application is not only designed to do modeling to clearly
reflect all working processes step by step but and also to analyse the output of the working
processes, therefore, it makes us to understand and analyse the working system easily, clearly,
accurately and so forth. With all advantages mentioned above, the project is very interesting and it

is worth to be researched.
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AAVVDINT fire 92 generate string 9ONUANAIAY fire 1IOHY transition lAfieg generate string Nl

v
label YD1 transition YU 1¥U a,b,c (Hudu

-Start Place

bl 12-6 Context-sensitive language



7. Producers - consumers System with Priority
v o 1y ¥ ' 4 a g o o & ' a ' o
sdwiudredidndunditiguuuiesiimsdannuddadie faga AQY A UHARDMTAMINUA

msiamlungy B awdeulun Tudamves A dusTanes 185uidie busfer A 31 items(tokens) uatu

\J - .Y q L A o ¥ =
nqu B fuiTnaes 145 uilo buffer A 319 UaE buffer B 1 items(tokens) Fszuvdnumriivzdosd

713519 inhibitor arc (Lﬁ‘aﬁ property {hu = 3 weight (fiu 0) 11031 ¢ 7 sz llenunsarins fire 1ol
tokens U buffer A n50 P3 muum buffer A 1 token (YA 0 Loy Buffer B iU Consumers B 1

token BY t7 JI6IN1T0 enabled 17

‘Producer A Consumer A
—

o
_'(')m @ —
" Butfer A
utfer
P3 ( /

( w

~ /
/
2 t4
Pl’OEg\Gf [a] L,onsumer B
P
—{ @) \ —

Ruffer R
_—

Q,/ )
pe R
e
~
< 2_
t6 ‘

7 1 2-7 Petri net uaraq producers-consumers system

TPt
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2.1.5. IN51LINGANTINYBITZUYIN model YO Petri nets ‘

nianl model vos szuuiduTANNIOVEND: TsRvatugumITRvess sy Idthatududedt
drfnyfisesfinu petd nets 9z vonngAnsuvessTYY s

A. Reachability

iefnnnginssumsineufivesszuy ms firing 9271 IHTMsISuRumiaves tokens 1Aty
(marking (/o) waRannms firing 0 iiAadiguves marking 1A Marking M, 92
reachable 91 M, fineilons firing 14 ¥ BansiBougian M, i M,

AAYUAIDUN

7 Y 2-8 finite-capacity net

} 4
Pl

(510150 reachability graph 19Aa31

t

t4

31_/ 2-9 reachability graph



B. Boundedness

Feiuvzidu k-bounded iiink o AgagAuBT I token Tu place Y0NS marking fiogluRM,)
32UVN9z50n 1831 safe 1idoidlu 1- bounded

C. .Liveness

WENMITYOA liveness 92iRoafuMST deadlock Tuszuy Tavazendt petri net 17 live 1 hifins il
fi mark 9MyAMS reach 110 M, (agtkwiifte Tiawnseriins firing Aol 1480) Petri net 7 live 3
v2 138l deadlock
£FUUBA liveness THILRIITITIN transition Tva 1501 transition 1y
LO- live (dead) M transition 119 103 fire 5ﬂﬂlunﬂ"]ﬁ‘lﬁ‘1m‘li fire
Li-live (Fafianis fire 18) &1 transition 1utae1usn fire 0619100 1 ASelud duveInIs fire
L2- live dm5usmanudiuwan k, &1 wansition aau130 fire 8819300 k AYaludidums fire
L3-live 1 transition t #nsnulsingae Idedaludialudiuvesnis firing
L4-live M50 live ﬁ'uflu Ll-live ’c‘ﬁﬂ?"l.lnﬂ marking M Tu R(M,)
D. Reversibility and Home State

" oA " i ¥ Y] o a X Vv oA a a & '
VoRIuLesTUUYINS firing Tudrszuvansadoundumnd marking 1dimiloududoniely)
1 { a o
U JUN 1 uaraamsifia B0t

H2 2

gz/ﬁ 2-10 1Tfunon- Reversibility

p1 14 p3
Par Begin " | i Par End
_ 4
p2 t3 p4
TG

3V 2-11 11 Reversibility
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E. Coverability o
UoNN Marking M 9¢ coverable il Marking M’ (Marking 5".{1“])‘111 R(M,) ﬁ M’(p) >= M(p) sy
uaag p W net W M (U Minimum Marking fisufluiiefioz enable transition t Tng

t 9% dead (LO-live) lf}ﬂ M i coverable

t%:lﬂu L1-live (ifo M l‘ldJu coverable

F. Persistence

Petri nets(N, M,) 9201131 persistence 1 m51nN9 @03 transition 1 enabled BYN13 firing V84
' v Y
transition 1199zA0 11BN  transition N enable 1 disable transition u persistence net 113
» '
enabled TUUANZATIVLEINT enabled IUNTLNIIINS fire 19 marked graphs(UADY place U 1 PreArc

[~{ . ] [ . 4
1az 1 PostArc) 1Tlu persistence llﬂvlm]ﬂ persistence net S marked graphs.

G. Synchronic distance
Synchronic Distance 31114 2 transition t1 tag 2 1u petri net fio
d12= maxq|C(tl) - G (t2) |

°_ o

Tay O fio §19Uv0INS firing

¥ . ¥ 1 } 4
O (t) ABSUIUATIVOA transition ¢ Ti fire Tu O agfisdmaunsagegaiiiavuléninms firng
Y94 transition t1 11 ©2

H. Fairness
vl 2 concept fio bounded-faimess A unconditional fairness
. o ' ' v o & i Y o S o = o
O transition t1 Ay 2 9znaniuduanuduWusiuy  bounded-fair QIVTUIUATINUINNTAN
. 1 v »
transition Miae13159 firing Y8 transition 71 114 firing 14 bounded. Petri net(N, Myvziilu
Bounded-fair lﬁﬂnﬂﬂ:‘lli)d transition 11 net 1§11 Bounded-fair
O firing sequence O il unconditionally fair ﬁ?fﬂlﬁ’oﬂﬂ transition 1M net U5 mg”lu O Petri net

(NM,) 918U unconditionally fair net §1AM5 firing sequence G 90 M lu RM,) (T

unconditionally fair



2.1.6. Analysis Methods
015 Analysis Petri net utiveon 1aithu 3 group: =
1. The Coverability Tree Method (reachability)
2. The Matrix - equation approach
3. Reduction or decomposition techniques
A. The Coverability Tree
fuaoulumsadinTald Algorithm #a%1
Step 1) Label the initial marking M, as thee root and tag it “new”
Step 2) While “new” markings exist, do the following:
Step 2.1) Select a new marking M.
Step 2.2) If M is identical to a marking on the path from the root to M
then tag M “ o0ld” and go to another new marking.
Step 2.3) If no transitions are enabled at M, tag M “dead end”
Step 2.4) While there exist enabled transitions at M, do the following
for each enabled transition t at M:
Step 2.4.1) Obtain the marking M’ that results from firing t at M.
Step 2.4.2) On the path from the root to M if there exists marking
M’ such that M’(p) >= M"*(p) for each place p and
M’ #M?", i.e. M’ is coverable,then replace M’(p) by ® -
for each p such that M*(p) > M"’(p).
Step 2.4.3) Introduce M’ as a node, draw an arc with label t from
M to M’ and tag M’ “new.”



e

Example:

p2

12

3V 2-12 Transition 1, t, t, t, 111 (L -live), L -live, L -live ag L_live

13

91031 initial marking M, =(1 0 0),1AY transition t1,3 enabled, &1 firing t1 921 M,=(0 0, 1),ud3A

dead-end Aoaill transition THUN9E enabled 19H M, uAd firing 8 9214 M7,=(1 1 0),dufoudy

M,ud292 1891 M;=(1 ©070) 1@ 11,83 92 enabled BnA31 Aus1 firing t1 910 M, 11l M, =0 ©1) ud2 2

1 g A \ b ]
N30 fired 14 udile fire 1da1A M, = M, 39188 uddsifiring 3 910 M, T M, = M, 157
aunsoly coverability tree ll’dm\lﬁﬁdzﬂ

/

MO=(100)

MI1=(001)

I 12-13 The coverability tree of the net

M3=(1w 0)

o

Md=(Ow 1)

Ni

t2

ME=(1w 0)

M5=(Cw 1)

"OH“

" oldn
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13

t2

7 1 2-14 The coverability graph of the net

Aueiaeusofinu Tasld coverability tree G113 Petri net(N, My l4Tidadt
1) net (N, My)9vbounded llag R(M,) 11y finite &1  lai1ls 1ng‘lu node1ﬂ"ﬂu Tree
2) net (N, Myezsave 81 1 node Taqusngmmiz 0,1 miulu Tree

3) A transition t 92 dead 811151053 arc ADPOANINN label T1iTree

4) 81 M 11U reachable 910 M, lfl"i) M<=M’

Example : ﬁ'sljl 1

U

3'1/ 2-15 A live Petri Net



p1 12 p2

§U2-1 6 A nonlive Petri Net

MO=(1 0 0)
#
b
Mi=(10 w)
Mi=(1 0w ) M2=(0 1 w )
N
M2=(01w) | MI=(10 w)
"ol "olge

3112-1 7 The coverability tree for both Petri net (a),(b)

’ 0
4

j?f 2-18 The coverability graph for the two Petri net (a),(b)
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B. Incidence Matrix and State Equation

The dynamic behavior YDISTULAN a5 nﬁaza%mu"lﬁ'ﬁ'w differential equations nio algebric
equations.

- incidence matrix:

&3 Petri Net N f1ii n transitions LA m places,

incidence matrix A =[a] . Tau a;= a+ij- a'l.j

a+ij =w(i, j) fin weight U904 arc 910 transition i vlllﬁ output place j
a; = w(,i) fiD weight U943 arc 910 input place j 11! transition I
%10 transition rule 921U

a, =remove token from place j

a+;,~ = add token to place j

a;

; = change token in place j

Transition I 3% enable ‘ﬁ marking M i

a'ij <=M(); j=12,..m

- State Equation :

1519213u marking M, TaY m*1 column vector, the ith entry of M, LEAIDITIUIU token Tu place j
Hﬁaﬂ‘lﬂﬁﬁﬂ‘li firing ﬂ%&ﬁ k 1182, The kth firing or control vector u, f19 n*1 column vector Y84 n-1 0’s
1A% non zero entry 1 U ith U&AII transition i fires ‘ﬁﬂ’li firing ﬂ%ﬂﬁ k 197U rowﬁi Y04 incidence
metrix A uaamslaou marking ifloannrafifasinms firing transition i IS1E1M1S VU

state equation vlﬁ‘ﬁ'aﬁy

M,=M_+A"u ;k=12,....
Necessary Reachability Condition: @¥uUA7 M, (i marking ﬂmuma"?i reachable 910 M, Taodunts
firing HUENY {u,, ..., u,} 15192i00U state equation F My 1=1.2,...d &Fai]
M, =M+ AT‘de-l U

ifmuala A'x = A(M) R A(M)= M,-M, uas x = de_l u, Tav x 79 n*1 column vector U4
nonnegation integer (371 firing count vector, The ith entry Y93 x UeAeuIUAaS tansition I Aoq
fire 110 M, 1flu M,

30507



Lodid

C. Simple Reduction Rules for Analysis

) Y 1 J 1 1 . ¥ =4 I q’
Wunisangy system (e 1igdediuunz hudems analysis #aoTaeligluvunsanguseil.
1) Fusion of Series Places (FSP)

C >\>:€

7Y 2-19 FsP
2) Fusion of Series Transitions (FST)
7Y 2-20 FST

3) Fusion of Parallel Places (FPP) -

—

71 2-21 FPP



4) Fusion of Paralle]l Transitions(FPT)

11%[ :)h

71 2-22 FPT

5) Elimination of Self-loop Places(ESP)

7Y 2-23 EsP

6) Elimination of Self-loop Transitions(EST)

3V 2-24 EST
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2.1.7. Characterizations of Liveness, Safeness, And Reachability

y
Tuamils 1%:13?16@ subclass LA liveness,safeness,reachability My 1y subclass
Y94 Petri nets.

A. Subclass of Petri Nets

(571AA 1M UA symbols G pre-set Az post-set (1t F Hhusaveans arc)
®t= {p|(p,t) EF } = 1Fav0IBUNM places V01 transition ¢

t® = { p| (tp) € F } = I4AYDUDINWN places VoA transition t

®p={t|(tp) EF}= ﬁ‘fmmﬁuvg‘n transitions Y91 place p

pe={t|(p) EF} = xcffmmsumﬁv!w transitions Y04 place p

(
Input .

O)

] Output
place o4 J . : E te place
of ¢ of t

\ : /
( N\
Input

Output
transitions ¢ p < > Pe*  transitions
of p of P

\

/

ar o o a r'd
bl 1/ 225 myanyfu'ffms UDUWN Place,transition UQzIOMWYN place, transition

20
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1) A state machine(SM) (iu ordinary Petri net u‘}a“luun'az transition t 3 1 input place 112 1 output
place,i.e,
|Ot| =[t®| =1 forallt €T
2) A marked graph(MG) i ordinary Petri net 1ﬂ0‘1u1191'az place p T input transition 1A% 1 output
transition
[®p| =|p®| =1forallp € P
3) A free-choice net(FC) {u ordinary Petri net lﬁﬂnn arc 910 place is a unique outgoing arc w30 a
unique incoming arc to a transition, i.e.,
forallp €P,|p®| <=1 or ®(p®) = {p}; equivalently,
forall p, p, € P,p, @M\ p,0% J =>|p ®| =|p,®|=I
4) An extended free-choice net(EFC) lﬂu ordinary Petri net Lfl"’o
p,®\ p,®F & = p,®=p,® forallp,p, € P
5) An asymmetric choice net (AC) (simple net) ﬁ‘lu ordinary Petri net lﬂi)

p,®M p,@% (J =>p 8C p ®or p 8D p,® forallp,p, €P

3'1/ 2-26 Key structures characterizing subclass or Petri nets and their Venn diagram
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B. Liveness and Safeness Criteria
1) Exitstence of Live-Safe Markings: ‘

(3192 W91391 condition Y84 LS marking M, #1135 Petri net PN $1am1314

source place P O—Iéf tis not live
source transition  t :_Cf pis not safe
sink place t>_0 p p is not safe for live t

™~

sink transtion ;Q___:l t  tisnotlive for safe p

§ﬂ2-27 Explanation as to why a Live and Safe Petri Net

Cannot Have Source or Sink Places and Transitions

-t = o dy
Ny uUNMU

22

Theorem3 : If a Petri net (N, M) lﬂu live LA safe ué"m:‘lﬂﬁ source N30 sink places L1812 source EL)

sink transitions, HUf® for all x € P \UT, ex ZJ#xe



o e
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2) Liveness and Safeness in SM and MG:

lf]‘i) transition firing Tu state machine move 1 token 910 place T place Mldisiens ﬂﬁ’qu ‘nqyﬁ
undail
Theorem 4: A Connected state machine(N, MO) nﬂu live M strongly connected L8 M, ﬁﬂd‘ldﬁﬂu 1
token
[heorem 3: A strongly connected state machine (N, M,) L‘ﬂu safe f’l"l M, 1 token> 11182 live connected
state machine (N, M) 9¢ safe 1 M, 1 token 1 2
0O §115Y marked graphs uaaz place 1 arc ﬁl‘i’hllﬁ:'i)ﬂﬂ Tauli weight ﬁmﬁ"e if a node not lie on
the directed circuit in question ,none of the arcs incident to that node will belong to the directed
circuit. Thus ,we have the following token invariance property,
Theorem 6: 815V marked graph, 914U token 1u directed circuit ‘axﬂaﬁmu%’fms firing Glﬂ"]&uﬁa
M( C)= My( C) dmTunn directed circuit C azM 1aqlu R(M,) Ty M( C)azuans
§1121 token anualu C,

O 91nnguiunii 6 81 node Wity enable iatTuynnIs firing 157911715017 token-free directed circuit

¥
Y

aziuSaldnquiuned
Theorem 7: marked graph(G, M) i live 1 M, places fiag191l00 1 token TuuAaz directed circuit T
G.
Theorem 8:3147% token Tnnfigafi arc am1safi 141y marked graph(G, M,) 921U §1U2U token
fivtoufiqaves M,fleguu directed circuit 1 arc #afi
O &inrsanyn directed circuits C,,C,,...C,, 1Atz toker-nansqfafiaunsaid1unly incoming arc
Y4 initial node x of ¢ = (x,y) L1AZ9% fire node x MAWALI TavT i firing i node y o9z 1d91 &1
Min{ M(C)), M(C)),..., M{(C_)}=1 &3 M(e) <= | dmsumn M lu R(M)) FnfusSaldngui
undail
Theorem 9: A live marked graph (G, M,) 9% safe 51v_m arc(place) Lf]udaunﬁwaa directed circuit C
with M(C)=1
Theorem 10: There exists a live 1402 safe marking Tu directed graph G §1G it 'strongly connected
0 subset 494 arcs E’ U directed graph G=(V,E) s feedback arc set (FAS) M G’=(V,E-E’)1‘ﬂu
acyclic ﬁ"uﬁa it directed circuits,itd® FAS S¢minimal 1 no proper subset Y99 FAS iu FAS
{82 minimum E’f‘!"hl'ﬁ FAS 1ﬂlfdm smaller number YB3 arcs, subset Y9 marked arc 1% live marked
graph viflu FAS $1luuas arc u FAS 182 directed graph §f marked 151921 live marked graph
il
Theorem 1]: A strongly-connected live marked graph G9% safe f’l"n’}ﬂ marking M 1u R(M,) Tﬂuﬁ set

993 marked arcs rflu minimal FAS.



C. Reachability Criteria
[heorem 16:114 acyclic Petri net, M, 9 reachable 310 M M exists a nonnegative integer solution x
Yy d 0 g 254
satisfying
) { & 1
O set 489 places Tunn directed circuit MUY tra (si hon)ilxl?Uﬂ’J'l trap-circuit net M50 TC net
p J pisip P

to [
(siphon-circuit net 13® SC net ) TC net uaz SC net 1S uthudeutiu free-choice 130 asymmétric-

choice

Theorem 17: 1u trap-circuit net, M, 92 reachable 910 M, 81 exists 2 nonnegative integer solution x (N,
M,) by token-free siphons
O set 494 places 1uY]ﬂ directed circuit ﬁzﬁu trap(siphon)9215Un31 TCC net (SCC net) #M3U TC ‘fi"J
'l4) (generalized SC net) vxiiTouludMTun3 reachability uag stated
Theorem 18:11 TCC net, M, 9% reachable 910 M 1 exists 2 nonnegative integer solution x TﬂU‘qﬂ'

siphon Tu (N, M,) 1 marked trap
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2.2. m3iosuiieanuaaly
2.2.1. alszneuveaaalin.
wiaoamiluduIngiqdail

1) dauvesatiang Fevzlifuarsqunusionmsveny
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%%};@’ ey k ﬂﬂwg

“’wm»:uw A

PUTER F’u‘

5V 2-28 uaavarilay

2) novTUMuALNAIBA (Comonent Palette) 2 UsznpuAunDY TUMuAA19( 01058071 001 iSndt
3o aoulnsa) ldmSuadawenwdindu nouTdudezutsoamilu 8 ngu(anlnd ) fio

Standard, Additionals, Data Access, Data Control, Dialogs, System, Vbx 182 Samples Tasunag

|
o

nguesfisunhdegy dendnfidunihlafoy nﬂan‘iﬂmuﬂ‘luﬂqnuuquﬁmﬁlﬂmu

e SRR R
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i

P

71 2-29 umrmenon Tiuusiumaimen
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3) Hodu udnilddmsudmuanen Tudag Wesudhiiulardsunidaligueania
mileu3uTaadnag 1 fe Uszneudie aeuTnsawy, Julidlnd, Juuundlud, ladawns uas
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t d
2.2.3. Mm3vgunsulUiuun
' & ¥ ° ! ' Y o la’ b4 .
NBUBULITIVCADINNUANDUINTIVL NI component f i iy class 0215 LAY derive 11910

class Tuulufifszoniretwes component line Tavazfmualiidiu class Tline 4 derive W1910
TGraphicControl (319t ABaNF4T
Type
Tline = Class(TGraphicControl)
Private
{ myUszmalu private }
Protected
{ msUsemalu protected }
Public
{ mydszmalu public }
Published
{ msUsgnalu published }
end;
14a"amﬂﬁuﬁaﬁmmﬂfuﬂauﬁhaqﬁaﬁ

1. MINMuA property Q¢ event
d v 4 ' o v yar wa 3 o %
aouTusnimaistuntmidu  imdeamslguanideslsthe is1eedmualdlan

Uszma 13 Tudauus published Taoszidousgnda property Tavazutssemiiu 2 dmlvgqne
1.1 msdmualdidhu property Tu object inspector 9zurisoonily 2 dau fie
- property dmnTon 31AuE TuithsufsaAmruaiun idnugy
published

property Color;
a o ] a = . v - 4 . .
VINNUTINNUALYDITIUI component a1y install ud9ed property color Julu object

inspector Tzl Teolor 1Misudon 14 1dian
[l b 4
- property s imuadum Insiiae ivu dusrdeanisfimuanaauiaves arc Wannse

nldsuriiavoaiignassenate « mumdon” /U “23nau « udusezdoasmua Type

Jumn el
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Type

TLinehead = (Triangle,Circle);
[ ; Y ° ya a Y & LY Y
ndannmiusaes ldmualdlinsuans property Nldidoniagnas s inguu
object inspector il
Published
property Head: TLineHead read FHead write SetLineHead default Triangle;
Filo157%1m3 install component Td92UT property Head Tnueunsaidon Head

< . =) . 3 @ ] a I~ ' P [
wu e Triangle*n159° Circle* ulﬂ VNADVIUTTITAUNAUNUINSY AIMUT  read

,write,default

read Fhead MN10A21171 15198%1015014A 1003 Head 910 Fhead 11/14
write SetLinehead MU10A1UI1 1519211M3FUA1910 object inspector 1AU1%F procedure
SetLineHead
. ; Yo -/ v o .
default Triangle M119A21171 (51 IS MuanuTuAUYD Head 11iu Triangle
¥ . .
naInMius vz A muUAR s ezABUFUA19 A object insprector Hivts1TMS

o [ Y] Y Y ﬂ’l’ [} . 9y
wWavudnyuzveaiignas zasadsemadanlsiuludiuves Private Lazozana
d v oo Y o o 1 Y a Ha ¥
Yuauasneaa” F« uazlumsSudanivoaproperty 95A099% procedure 14 ums

o v v v o Y . vd v v
wWasuuaamale Tasdaeanssun19zAof mun procedure IRUIUAUAIY ‘Set’ LAz

fnamsezuaanfin/dou 119 procedure ¥ududab « Get * Tavazdlssmd procedure
y
P udmvos Private inffouriu  fail

private
Fhead : TLineHead;
procedure SetLineHead(Value : TLineHead);
procedure GetLineHead(Value : TLineHead); { 1117%1‘-‘1” 110181 procedure ‘fhu

component Y94 arc }

end;
(5192UNATDY1IVDA procedure SetLineHead Aail

procedure TLine.SetLineHead(Value: TLineHead);

begin
if Value <> FHead then begin { %zﬁ1n1sv§ﬂﬂ'51fhﬁ§'uumNfT‘u Fhead 7 }

(..} {udmausdeams ez 1sthe )
FHead := Value;
end;

end;
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1.2 msfimualdidu event 1 object inspector
mnzﬁmuﬂﬂé’wﬁu property Tﬂmsw:ﬁmuﬂ"ﬁ'ﬂﬁq property LA event NIZAINUA

> a0 Y R < o o o 4
YuozReafiogluda delphi 191 mousedown , enddrag , keydown Hudu msfnuariilddsil
Published

property OnMouseDown,;

property OnEnddrag ;
1 o d’ a vq ¥ = o A o
92 1A component AIUITY event T 141Wua 2 #2R8 OnMouseDown i1 OnEnddrag

° Yt 9y o :1’; 4 a a v Vv ° s
2. msfmualitinisadie component AatiTuNUIBNMSIIS 8019 92ABIINMITUITMAMST create A7

1 4 v
19339 TueUvB4 Public A9l

public

constructor Create(AOwner: TComponent); override;

[

(5192607 I8619984 constructor 451
constructor TLine.Create(AOwner: TComponent);
begin
inherited Create(AOwner);
{...}

end;

{ duiiis1o19eslims fmuam s udua 1997 19 )

@ 4 v“.
3. msuanegldnufues component 1519zdvudousylil procedure paint lAvvzABsTMA
9/ [l o a’
procedure Pludrmwns protected AU

protected

procedure Paint; override;
a y Y P y a ¥ o '
AUUAIUTIADINITAIIN component ‘nLi‘lumumaﬂammﬂyunumw"lﬂuugnaNmmnq YUIAVD

component i3 10:?’1100@014114 procedure paint ﬁ'\‘i'ﬁy
procedure TLine.Paint;
b egin
with Canvas do begin
Moveto(0,0);
Lineto(width-1, height-1 );
end;

end;



- o em o

—— A

e e,

35

310 procedure NABUIND install 1AUIAINUT component FaTian1Hm TiiTusrezFouvuiaves

< ' o 3 ¥ !
component iHuni1 lshezalsngidunusamainuuds lilannae

4. mstfuninaalylu Tab Control n&9910¥1Ms install 118292 ABIUTENIN procedure register AR
Tidszmaliludimuen class Ms1ad1asnzdsznisuen class Aoiswzdsemalindann end
Y04 class Tline taz 1u procedure register ﬂ:ﬁaasxuﬁw'jmmﬂﬁ component ﬁliTﬁ?‘IQ‘la;’uﬂJ'l
Tmitfulueg1u Tab Control 825 151 S1doans ey 11 Tab Control 11190 * Petri * 151937k
3

procedure Register;

begin
RegisterComponents(‘ Petri ¢, [TLine] );

end;

¢ Petni LflU‘f;ﬂﬂJNTab Control ﬁli'ﬁ)ﬂﬁ component ﬁ‘?'f:"lﬂﬂg'

* v b 4
[ Tline ] 11u%® Class Ais1aé199un I
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- d
2.2.3. matounonldivun
' 4‘! 1 4 9 v 1 3 ar ld’ t .
DUDULIIVEADINNUANDUINUTIVSTIN component ﬂﬂwnﬂmﬂu class 9215 AL derive 11910
d o ' . o 9 o R <4 .
class Tnuluniiszun@ot13v09 component line lnvazfimualiiiiu class Tline ¥4 derive 31910
¥
TGraphicControl 15193 AvRail
Type
Tline = Class(TGraphicControl)
Private
{ msuszmalu private }
Protected
{ msUszmealu protected }
Public
{ msszmealu public }
Published
{ msuszmalu published }
end;
s 3 &2 o u’: J ar dv
NAIAUUTITIMIUTUADUAIA
1. N15ATMUA property HAZ event
[ } 4 1 4
aouTdsuuwinastuinlmidn  sdeemsIiliguantfoslsthe ieedmualdlae
Uszmal3ludauues published Tnvezidousgnas property Tavezutivooniilu 2 daulnajqfe
1.1 msfimualdidhu property T object inspector vzutitonnidiu 2 dau Ao
do  a v ¥ ¥ dd a 1o P '
- property Moan3on 3 1iuda Tuntliswvauasvuaduun Ao
]
published
property Color;

a o & ° o d’ . v a 3 ..
INUINMNMUUAIUDITIUT component a1y install udavzd property color aulu object
inspector 1Atz Teolor 1isufon 1y |diay

) } 4
- property M5 1 muadiun Insiiay 15u dusrdeanmsmmuaguauiaved arc THaunse

nfasurtiavesignassenang « dumasy” v« 23nau “ 1dus19zAIRMUA Type

¥
=1

; Y o
Juinlnag
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Type

"TLinehead = (Triangle,Circle);
s dealudmualiHnsuaas property ﬁ?%'lﬁanﬁagnﬁﬂﬁ'ﬂsmguu
object inspector %xﬁﬁa‘fr
Published
property Head: TLineHead read FHead write SetLineHead default Triangle;
Fudlos s install component fudrvzdiuid property Head lag@ 11501090 Head

<) . ) . ¥ o ' o < 1 = s
Wlu ¢ Triangle'n38*  Circle® b NAIBVYNUNAUNYPINUNWY AU read

,write,default

read Fhead ¥118A21471 1519211M381UA1U09 Head 910 Fhead 1114
write SetLinehead MU1BAINI 15192MIMTTUAININ object inspector Tauly procedure
SetLineHead
default Triangle 131602107 131 |4 muARSUR YD Head 11T Triangle

nﬁ'amn&uwwzw’u’aaﬁmumhuﬂsﬁﬂzﬂaaﬁ"UﬁMﬂ object insprector dieisiins
navudnuuzuoaiagnas s19sdestlszmadanysuludinves Private unzozdng
Sududaulsdaogar £« uazlumsSuasivesproperty v2@0ail procedure 714 lums
Wisulasmda Tavdrdeansusinsdesimua procedure THaUMIAIY Ser’ 1az
Erdoamsazuanaiiiaon1Ul procedure SuduAI0 © Get * Tavazszme procedure
Bluduves Private miloufu  dafi
private

Fhead : TLineHead;

procedure SetLineHead(Value : TLineHead);
procedure GetLineHead(Value : TLineHead); { °lu17;f’:ﬁ 1184 procedure ﬁ’clu

component Y84 arc }

end;

* v
13192 UNAIDU1UD procedure SetLineHead A9

procedure TLine.SetLineHead(Value: TLineHead);

begin

end;

if Value <> FHead then begin { 9315159 1A1M5UNAT AU Fhead 2}
(...} { uduadusdeans Idvies 15t }
FHead := Value;

end;
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1.2 msAmualiidu event T object inspector
i51eAimunadoiY property Tnois19zimunlinds property 131 event fiozAmnun
fuﬂzﬁmﬁagiuﬁa delphi 19 mousedown , enddrag , keydown iihudu msfnuani11desi
Published
property OnMouseDown;
property OnEnddrag ;

¥
wlan component ftlazdl event 1 141# o4 2 A2A9 OnMduseDown fiu OnEnddrag

2. msfmualiinsadhe component MilundiofimsFonld sxdosiinsvsznents create 2
s lud e Public H98i
public
constructor Create(AOwner: TComponent); override;
15192 0FDE19UD1 constructor 1)

constructor TLine.Create(AOwner: TComponent);

begin

inherited Create(AOwner);

{...} { fhuﬁ’mmwzﬁmsf‘imuﬂfiu?uﬁ'umaqﬁvlﬁ}
end;

3. MsuanagUdnueiues component (319zAoadueyll procedure paint lmwvzdesszane
procedure Bluduves protected ﬁdﬁy
protected
procedure Paint; override;
AuUAIUIIABINITASI component ﬁtﬁutﬁ'uma‘?iammmgimuq’f'w"lﬂ5@3411’:1'Nmmﬂq YUIAVD
component i510zanadioulu procedure paint ﬁ'ﬂ'ﬁ’
procedure TLine.Paint;
b eéin
with Canvas do begin
Moveto(0,0);
Lineto(width-1, height-1 );
end;

end;
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o a & . v P Q ar d’ b4 1t o
310 procedure VIYYUIND install HAAUIDINITIUT component datian e ”lu:msn:nJauummm;m
=1 ] . 9 9/ '
component [Hui1 lsivzusingidunusayuainuudne ld e niaue
o G @ I3 . 14 ¥ . !

4. m3tiufinas1ylu Tab Control MA991A1IMS install ud2192/09Us2MA procedure register LAY

Tidszmaliludauve class fisradrasezdsemeuen class Aois19zszmelindanin end

. . Y Yy v 4 y 4
494 class Tline 1Az 14 procedure register 12A0I5¥YAWIUINLIH component 51519811

v .
Imaittuluoglu Tab Control 0215 15u $1d09ms 104U Tab Control Tai¥e * Petri 151929119

¥
=

U
procedure Register;
begin
RegisterComponents(* Petri ¢, [TLine] );
end;
‘ Petri lﬂu‘?lfﬂ‘UENTabControl “7;151‘03411"{ component ﬁ’)ﬁvlﬂﬂtj

4 o 2. )
[ Tline ] 13u%® Class Mis1a$1evinniny
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UNHN 3
o

TUADUNT INUNUNBUULAL DN

3.1, TUABHMTINUNULAT AN
¥ v
93110A 1 Gantt Chart lunThoa lliduaoudail
t 4 v
msvianniuutesntly 2 ¥emunasou TavlunmaSoud 1 szdseneudismsiau
b ]
1aun
3 o o =
T1 FahRemsAnu lunguuasmsdouTusunsudroaa lva
- = ad . ¥ Y o ! a o
T2 fomsfnulunguiugiuees Petri Nets Iamusohlatugduuuirlhiau agioadunis
v
firing, MINVITUIAINTONNOATVDY place, transition AL arc IMvziinanemsinauves luaa
at1els
T3 fiomshimuamaveaennandunasanisi
T4 AomsooauuULenNATURdeems I lamuaad ldfmua zosuiwde luludiuvesms
DOAUIUY)
¥
Ts Asmsdouldsunsy Tums@ouldsunsulumaSouiidmua i ine Iaanso@ou ludawu
o & duy s 1 ) s L
YOINTTDDNUUVUNINUA %Qﬂvlﬂuﬂ WosunA1e aR ﬂ’liﬂ’ﬂx‘lﬂﬂlﬂmulm place, transition, arc Q¥
Y g a a o v el a s
text frame 1aEMIA3 1N0LANAVHESULDNNAIRT UMY, msiaw IWdNonuuy uazmsila W
a Y o ¥
neonuuuLauuau
[ ¥ Il
T6 Aomssrusindoyaniiogimuaioinyiisioanuy
T7 AOMSIATUUAT present TUAIASHUR 1
[ [ E 4
TuaraiFouh 2 TmshiauaevinainiEoud 1 aail
a . 4 4 [ a
T8 AoMSANY MYV Queuing o I T uuuamalumsduyan.
& a ' o d vy ) a ¥ o 1o & & a
19  Aemsidoulsunsuseninamiasuiudrnans vuiudi liduswuthmushemsdou
apuTNLUA arc, tazmsTuyan Tumafioonuuy Tavefungufues Queuing 1 ladnmuud
- I o a o Y Y ¢
T10 Aonsmed avn uaz uf lvuenwimdu Iigndsaauysel

T11 AomsmsvnuntuteuazInntinug

T12 AOMTIATUNMS present project
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3.2.2. Class Specification

1 a t g 1
venswazduamuatuamaaiag Tulds@nd laun
Class Name : ¥0v03A210

Class Role : Unuinvaaale

6w

Variable : aulsidfaveinaa

9
1 4
a

Ao w a < a P o '
Method : LUNTOANTIANYN NG VN‘nuJuTWSWIﬂ’OSL!ﬁZWQﬂ‘ﬁuiﬂﬂﬂzlmﬂl‘ﬁu UNTOATITUM

3

ad a 'd
taznludnua

[~ s o
1. Class TfmMain : 1unaiaveanosunan

Class Role : Uninmananata iuaanaidudninundnveasiwingu nisdanofunesy
) v 0 v
oudndssidiuamai mydanisasy iwumsdaldlimsduyan, msiaw, Tnan
Tunafieonuun Buds Tavensadla Tuma ldwdoufuiiaznaiss Tunada

_ v o S
Variable : Usznovualvalulsanagaan

U MainMenul: TMainMenu; U EditButton: TSpeedButton;

O] StatusBarl: TStatusBar; U PlaceButton: TSpeedButton;

U ToolBarl: TToolBar; U TransButton: TSpeedButton;

U Timerl: Ttimer; {J TokenButton: TSpeedButton;

U sbZoomIn: TSpeedButton; O LineButton: TSpeedButton;

U sbZoomOut: TSpeedButton; (J TxtFrameButton: TSpeedButton;
0 QueueButton: TSpeedButton; O calendarButton: TSpeedButton;

Method : U5£nOUAIY methods AT
) ¥ ¥y 1
[ FormCreate : 3zqnisunldod198a Tulidiionasn fmMain gaadadinlflunisasnisy

AUAN VDU UNAINTY

O ResetButtonClick : 9zgnisunldilolimsnatiu reset Tavazvimssmuasiunasiln

O EventButtonClick : 9zgni3unidifiofinisnaty Event Tntazyiimsisun procedure fivh
3 run Y18 event

O StepButtonClick : 1zgni3ondiilofintsnatly Step Taveznisison procedure fivms
run Miag step

O EdicTextiClick : 3zgnisondiiiefinisidonuny lerfiuvasns Edit Tasszuamarledy
Edit unzdonnudiogtu dfisimdahauey

O RunButtonClick : 3xgniSun1diiofinisnatiu Run Tasaziinisfmuai145in1smn uéa

O TimerlTimer : 1 timer -0¢"D3;0"¢OcuioNvz vhnsSunuudeilos
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2. Class Tform2 : (funa1a@yoInesu Container

A o \ o o 9 @
Class Role : unummvasnaraniiunatanidiu Container Wunosuiilddmsumsennuuy

Tuea 1 IdvesTumaszdadae 1 aatad

¥
Variable : U5zaoudaudulsaraqdail

O

T O O I O

O 0O o0 oaga

ftrans : TTransl;

fplace : TPlacel;

fTxtFrame : TTxtFramel;

farc : TArc;

fToken : TToken;
FShapel,FShape2,FShape3,FShape4,
FShape5,FShape6,FShape7,FShapes8 :
TShapel;

DragR : Trect;

GridSize : Integer;

queue,Service :string[i2];
pml,pm2,pm3,pm4 : string;
prior,prop : string[5];

¥
Method : Y5£n0URY Method 19951411

{variable for simultation}
O First_Event : Boolean;
U end_sim : Boolean;

[0 IsFirePtoT: Boolean;

U IsFireStep: Boolean;

U EventCount,StepCount : integer;
0 TimeCount : integer;

U TimeStep : integer;

a BeginEvent: Boolean;

a BeginStep : Boolean;

O TimeEachStep : integer;

[ RunStep : Boolean;

(] RunSlow : Boolean;

(] FormClose : ﬂxgﬂﬁuﬂ%’xﬁaﬂa{n containner Qﬂﬂﬂ

[

O oo oooo

] ¥
FormCreate :929A36n 191iloWa3w containner gnadiadiuun

Reset_Value :0xQnisunldiliotinisnasu reset iofiozfmuanusudulnifums run

DrawGrid]lMouseMove :ﬂzgﬂfi'tlﬂal‘l’f’lﬁ’t)ﬁmilﬂﬁ’auﬁﬂﬂﬂ mouse H1U drawgrid

DrawGrid1MouseDown :ﬂxgﬂﬁ{lﬂvl‘l’fllﬁilﬁﬂ‘liﬂﬂ mouse tNUU drawgrid

DrawGrid I DragOver :ﬂxgﬂl?ﬂﬂq‘i’fllﬁi)ﬁmi drag component @3UU drawgrid

open( filename :string) : 19 Tums1as91n Petr net file "lﬂlﬂugﬂuﬁmnu containner

45

DrawPlace(Cellx,Celly:integer) : ’1%’21%’1: object UD4 place i‘jumw?_anﬁqﬁmuﬂfhl?m’{u

;1 4 L 4
DrawTrans(Cellx,Celly:integer) : 1¥aia object YDA transition ﬁumw%’anﬁ'&ﬁmuﬂm

a v
[TUAU

} 4 ¥ )
DrawText(Cellx,Celly:integer) ddada object YDY Text Juumiauiadmuassuduy

A199)

' d ¥ »
DrawArc : 1921373 object 494 arc FundpuMmnuanis udua1n

create8shape : @319 shape FnAuw 8 A lHuerautiunsouYDe component 1ile click



-

e e R o em

13 ' < e 1
[ DrawGrid1KeyDown : 110115 check 113IM5nA key 92 15Thaudnvan procedure #
° 9/
Amua'll
(] FindShape(x,y:integer;var Shp:Tcontrol):boolean : @ums checkdn o FuMUINIIT Click
} 4
mouse Wil shape DYNToN)a1 Tavvzdan True 13 uazdan false 61115 Tavezdoada
o o P . . o 9/ Y o .
WAAYDI mouse N click DIVU containner ALV return shp NAVUIAWANNUMS click Tau
shape(place 1730 transition) .
[ ChkClickLine(X1,Y1,X2,Y2,CIkX,Clky:integer):boolean : 1HUA1T check 11115 click
= v y Saw o Y Y a’: Ao P .
1au arc w501 Tnsazdoanfia IR oveq arc NIDUNINNAUBI mouse N click DIVU

containner 14293 79A1 true 1 click TAULAZ AT false 81 click 11 Tau

»
a

[ . ot Y L. 4 ™

[ AddNewArc : 11un15 add objecty®q Tarc mmqﬂ“lﬁ'ﬂu place Uag Transition ¥ arc #21l

ﬂ' L}

¥ouoy
U MoveArcWithShape(Sender: TObject): rfluﬂm’hu arc 714 shape(place n5o transition)

* [ ] »

elinig drag place 30 transition 11%¥09U Tavazdeada shape thoudhndae

O ChkParallel(Arcl,Arc2:TArc):Boolean: suidludn check 71 arcl N arc2 YUIUTUNTD
1M [ | o .. o = o ) '

1Wa1fio check 1% place A1 transition AUAYINU MTo1A

[J FirelEvent lﬂumiﬁﬁﬁ Active MDI Form 994 Main Form-ﬁ'lﬂ'li‘?llilulaﬂ 1 Event

FirelStep ({lunsdal¥ Active MDI Form 494 Main Form ﬁmw%uwaw 1 Step

U

O CheckToken(PlaceC: TPlacel; number: integer; ColorC: TColor): Boolean L{luﬂ'l‘il‘ffﬂ’h
a e ° ady & '
Place 132l Token s MIUIAZ TNADINITNTD 14
v b 4 v t 4 )
O Reset_State iinfin1sna3idauaziinisadia object InsivuluesufsvGusanusudu
A199 (INBMISSUMSFUYlaNGu
O RandomTransIndex (Hun1s§adduni1sidon Transtion fivg Iisunsiauiny

ShellSort(Var L: PList; max:integer) 1ﬂun1sﬁuqﬁ1ﬁuﬂa1nﬁ1ﬁm(Priority) YBARY

1

Transition oy Tuda L TaverfumadiafiGondt shell sort

SaveLog_List (fumstufinranisianluusaz Event avl1lu Log List
SaveMarking_List Wumstuiin Marking TUL#AAZ Event 891U Marking List
SetColor(No_Color: integer):Tcolor Jumsuassveuavdldiduavesd

Color2Int(ColorF: TColor): integer Fumsudasnvesd idusweuavd

O o0Oo0Oao

IntException0(S1: String): String iU uNITAN String S1 Aaudunfiansourlas
Wusduiines ldnse lu $11u 18RS mesus <0 sonun

. . . so A d g . a1 v e
O IntExceptionl(S!: String): Stringifuilanduiifind1 String S1 Adaduniigunsoutlas

Fuaduiiweslanielu 110 18ReeTinesus1 1’ sonin
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3. Class Ttoken : (Junaierveq object token
d a Yy i Y
Class Role : Unuinyosnana l‘i.luﬂﬂ'l’cY‘U’EN Token 7]‘0:?1"111']5ﬂQﬂﬂ'i'lﬂi]'l\il‘f]uﬂﬂﬂlﬂﬂﬂm‘lj'm'l _
u Place
Class Variable : Ysznoudissauilsie

0 color: TColor;

4. Class Tarc : (Funa1avoq object arc

Class Role : Unumypanate (Huna1a%o9 Arc MFouFDIENI19 Place 11 Transition

k4
o

Class Variable : Usznoudioduisaaqaai

[ Memoline : integer; O FWeightType : string[12];
U] Src,Des : TControl; UJ arcType : char;

U] fx,fy,sx,sy : integer; (] FColor : string[4];

O PtArc : TList; U ParallelArc : TArc;

Class Method : U5210UAY Methods A9eAall

[
=

[ ArcMouseDown : gniSunldod198@ TulifiioT mouse 1AL Arc
O ArcMouseMove : gni3un1dot19saTuiRiiiof mouse 1unADUTIM Arc
O ArcDragOver: gﬂl?uﬂi%ﬁ)d‘ldﬁﬁiﬂﬁﬁlﬁﬂﬁﬂ‘lidrag componet A4UU Arc
5. Class Ttransl : ﬁluﬂmﬂ‘um object transiton
Class Role : umnmusanara unmafiunudnusseassun aunsauansdai o vasii
11849 enable ’t)t_julﬁ,]‘

¥
Class Variable : Usznoudaoiausanaqdail

O FName : string; U PdrallelArc : Boolean;

(J Memoline : integer; U TimeEnable : integer;

UJ Fx,Fy : string[4]; (J FirstEnable: Boolean;

O FSrvValue : string{12]; il Enable_idle : Boolean;

D' FLabel : Tlabel; (] ServSum:integer;

U TRPtr : TList; [ disableTime,IdleTime: real;

E
Class Methods : 1/52n8UA0 Methods A199¢aH
U TransMouseMove : gnisunldoenada Tusfilio mouse 1 1AROUTIHIY transition
UJ TransMouseDown : gﬂl?ﬂﬂq%ﬂd1ﬂﬁaTuﬂﬁlﬁ0ﬁ mouse UINAAIVUU transition
U TransEndDrag : gaisun1det198@ lulidiiletin1s1des transition ME391071A15 dra
g:u g

[ TransOnClick : gniFon1doe198@ Tuiiadion mouse innaudn/dsu(click) 1 transition
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[ .
6. Class Tplacel : wunaaues object place ¥9IMIEII place 89U containner
< < o 4 o
Class Role : unuinvoenang nJuﬂammmui‘i’fmamtmuﬁ'@u"lwmssz TUT0NY Token
A ¥ &
maszummwsawmnau%

Class Variable : Usznoudioaaudsaiaqaail

0 FName: string; O tempMarking : integer;

0 Memoline : integer; . O Marking : TList;

4 Fx,Fy : string[4]; U MO : TList;

U FLabel : TLabel; U ArrvSum:integer;

U PLPtr : TList; g ArrvPTime,ArrvDistance, ThroughtPSum:real;
O NewAssign: Boolean; O PassDistance,PassProb,WaitingTime,Queuelength :real;

Class Method : 15£nOUAY Methods ﬂ'NV]ﬁ'Gf:
0 PlaceMouseMove : Qﬂl?ﬂﬂq%ﬂdTGﬁaTuﬁﬁlﬁaﬁ mouse ll‘llﬂ?;ﬂuﬁmuplace
O PlaceMouseDown : gniSunldee1a8a TusiAidiedi mouse 1naasuL palce
O PlaceEndDrag: gni3onldecnssaTuiifidiefinisidey place ndamaiins drag

[J PlaceOnCtick : gniSunlde136@ TuliAdod mouse 1naudnlans(click) U place

7. Class TTxtFramel : (Huna1aves object text
Class Role : unumvesnana iunarahfiaasdonnuuuresuiiosnuuy

1 4
Class Variable : Usznousodaulsaiaqdail

U FName : string; [ FSize : Integer;

U MemoLine : Integer; 0 FrameTypNo : Integer;
U FLines : Integer; 0 FWidth : Integer;

[J FOIdLines : Integer; t FHeight : Integer;

U Fx,Fy : string[4];
Class Method : Us¥nBUA20 Methods A9 AaR
O TxtFrameMouseDown: gnisunldo61e87 TusiAiiied mouse mAARIUY TxtFrame
[0 TxtFrameEndDrag: gni3on1dod1963 Tusiaiiiofinsides TxtFrame nasnnsinms drag

U TxtFrameDragOver:9vgniSun1do6198@ TusiAiliofins drag component a3UU TxtFrame
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8. Class TPlaceF : IJuna a3 place form
Class Role : Unumuesnana iunaiaveaes uiiuans uazud lunuauiifvea Place
Aol

1 4
Class Variable : Y52nouaaudulsa1aqail

[ PIName: TEdit; O PiMark: TLabel;
O PiCap: TEdit; 0 PlFree: TLabel;
O PIQueue: TComboBox; [ PIResrv: TLabel;

Class Method : U3£BUADY Methods Aqeas
Q. PINameChange
[J PiCapChange
0 PlQueueChange
O ChangePos
[J FormShow

0 PINameKeyDown

9. Class TTxtForm
[ o ara
Class Role : untnvesnane ifunaiavoansiuiuana uazuf*l"'hjﬂiummmm TextFrame

i 4
Hiuresuil

4
Class Variable : 152nouduautlsaiaqaail

] Memol: TMemo; [] seChrSize: TSpinEdit;
D' cbFrameType: TComboBox; O seWidth: TSpinEdit;
(] bbOK: TBitBtn; ] seHeight: TSpinEdit;

(J bbCancel: TBitBtn;

Class Method : U52n0UAY Methods GiN‘]ﬁ'Gfr
[ bbOKClick : anaaud Y euaImms AR Fvaaldluosuil
[ bbCancelClick : sndnmsudlvfivinalu luesuil
[ seChrSizeChange : LAYUIAYDIAIBNYIUDI Text Frame
0 cbFrameTypeChange : UAYHAYDUNT UUDA Text Frame
O seWidthChange : UAYHIAYDIN1TUANUNT UV Text Frame
0 seHeightChange : uATHIAYRIRNUANIUNSUYD Text Frame

[0 MemolKeyUp : 1i49A2134D3 Text Frame
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10. Class TTranF

-

Hunesuil

b
Class Variable : U52nouf0i111sa13q8adl

U TrName: TEdit;
O TrServ: TComboBox;
U TrPrml: TEdit;
U TrPrm2: TEdit;

Class Method : 1U55n0UA8 Methods ﬂ'"ld'-']ﬁ'\iﬁ

0 TrNameChange
0 TrSe'erhange
O TrPrmiChange
[J TrPrm2Change
0T rPrm3Change

0 TrPrm4Change

Class Role : unumvosnara iflunarauomesuiuans uazud luguansAves Transition

O TrPrm4: TEdit;
O TrPrior: TEdit;
O TrProp: TEdit;
UJ TrPrm3: TEdit;

O TrPriorChange
0 TrPropChange
0 ChangePos
[J FormShow

0 TrNameKeyDown
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11. Class TfmArec
Class Role : unumvoanaa (Juaaravesiesufinaasazufly Arc H1unosui

Class Variable : 5znoudiodaunlsarqdil

1 4
Class Method : U52nNOUAIY Methods mﬂ'-']ﬂﬂﬁ

U 1aSource: Tlabel;
U laDesc: Tlabel;

0 laArcType: TLabel;
O laWeight: Tlabel;
(] laparal: Tlabel;
U lapara2: Tlabel;
a lapara3: Tlabel;
a lapara4: Tlabel;
(] lacolor: Tlabel;
0 cbArcTypeChange
U cbWeightChange
0 edPrm1Change
0 edPrm2Change

(] edPrm3Change

O edPrm!: TEdit;

. O edPrm2: TEdit;

U edPrm3: TEdit;

U edPrmd4: TEdit;

U edColor: TEdit;

0 cbArcType: TComboBox;
U cbWeight: TComboBox;
U edSrc: TLabel;

O edDesc: TLabel;

O edPrm4Change
0 edColorChange
a ChangePos

[l FormShow
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12. Class Tshapel
Class Role : Unumvaena1a iunaiaved shape 1 1liaasnsoudimaouiioinisnad element
< 4 . q a_ W q’ A A ' )
iediumsszyd object lamdgninioidenoy
13. Class TfmCalen
Class Role : ununvesnma ifunaraveanlosufiuena event it enable og

1 LY ' 1Y a’
Class Variable : Y5znouaioaudsaieqast

U 1aEvent: TLabel; U Label14: TLabel;
0 1aTime: TLabel; U Labell5: TLabel;
0 Bevell: TBevel; [J Label16: TLabel;
[ Bevel2: TBevel; U Labell7: TLabel;
(] Labell: TLabel; U Labell8: TLabel;
( Label2: TLabel; U Label19: TLabel;
0 Label3: TLabel; 0 Label20: TLabel;
U Label4: TLabel; [J Label21: TLabel;
(] Labels: TLabel; 0 Label22: TLabel;
(] Label6: TLabel; 0 Label23: TLabel;
(] Label7: TLabel; 0 Label24: TLabel;
(] Label8: TLabel; (J Label25: TLabel;
O Label9: TLabel; O Label26: TLabel;
(] Label10: TLabel; . Label27: TLabel;
(J Labell1: TLabel; (J Label28: TLabel;
U Label12: TLabel; ( Label29: TLabel;
(] Label13: TLabel; (] Label30: TLabel;

[

t 4
Class Method : ¥52ADUAY Methods A1994141]
(J ShowEvent : iasdiiuanse transition ﬂ'Nf] 1 enable E)gi??f’w label

U ClearLabel : #1117 label Muarasdraususs lumiume dunssida
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14. Class TfmEdit

o 4 o [ 1
Class Role : unumvaanana iuamavesnesu Edic dmsumsuaauazud ludonnuaiag

o

i uanegUuyumnd IlaftudinB3ves Tuna

Class Variable : 5£nouA0s A998l

O
0
O
O
O

Memol: TMemo; 0 sbExit: TSpeedButton;
Panell: TPanel; U Editfind: TFindDialog;
sbPrint: TSpeedButton; U laLine: TLabel;
sbSave: TSpeedButton; U taCol: TLabel;
sbFind: TSpeedButton; ] Bevell: TBevel;

Class Method : U5£nBURIYU Methods AN Aail

O
4
O
d

sbFindClick : 11N15UeA4 Find dialog 10 1N1sAUMIYBALNADINS
. YA a = ¢ .
FormResize :9n1Fiilolnsiasuntasnnavesesy Edi
YA a s .
Memo[MouseDown :Qn%ﬂmn mouse NARIUUNDITY Edit Tavozuaag row,col

FindLine_Col : HimsfunIdumiaves Cursor Nogiussviafii1 lsuaz Column tils

{ for Reachability }

O

O

FindSize(var SizePl,SizeTr,SizeAr : integer): l'flumsm'.iﬂuﬂai'uﬁﬁﬁmmmwaagjﬁ
TUIUVDY place,transition,arc I‘Yi'lbl‘i

FindNetType:string : M3M¥1IAY84 model Tuiluasiialnulaves return waft lgnduin
Output(Chr_Y_N:char):string : rﬂumsm_lawajpmmﬁ"lﬁ'mﬂmsm FindNetType 1%
uﬁmaaﬂm‘lugﬂmm yes , no Tavez19Tu procedure Y03 displayNetType

FormShow : 9zgniSunldidiovedy Edit gnimualiimsuanaesueoninTasesih
119 check @,:imzuﬂmwmaqa:"lsniu edit petri net file , reachability , place statistic or
transition statistic

Showtitle(line:integer;str:string) : (Tumsuaasiadolunisuaanavoanisiinsizd
reachability Tasazapadaussindudufissuanaiite uay foamuveariatodae
ChkPre_Post_Arcless(Sender: TControl;var Preless,Postless:boolean)

sbSaveClick : 151U text Auanalu memo aalilulng

DisplayTstTran : {IUAITIUAAINAYOA transition statistic 1ALaziimsiEonldanau
CatStringToShow Bt 1¥ennuuaasluudazyssiia

DisplayTstPlace : (HUMIUAAINAYDI place statistic TnveziinisiFunlataisu

CatStringToShow e eanuunansluudazussvia
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15. Class TfmLog

= % = aQ dyve <« a0 v
Class Role : Unumysaaaa lﬂﬂﬂﬁ?ﬁﬂl@ﬂﬂ@in Log file ‘ﬂﬂzllﬂﬂdﬂdﬂqﬂﬂuﬂﬂﬂﬁﬂqﬂ‘ﬂ'm

MIBUYIEN
Class Variable : ﬂsxnauﬁ'auﬁauﬂsdwqﬁaﬁ
O Bevell: TBevel;
(] edFileName: TEdit;
(] bbClose: TBitBtn;
O bbEdit: TBitBtn;

(Y

Class Method : U52ABUAIY Methods A9 A31

O bbClear: TBitBtn;
0 cbMark: TCheckBox;

ad RadioGroupl: TRadioGroup;

(I bbClearClick : aV log Aiuiin1Audr00nlvnua

O bbEditClick : nanatioyaveq log file Atfudin 13 1au Edit Form

(] bbCloseClick : Un log form i

16. Class TAboutBox : 1ﬂuﬂa1ﬁmaqwa§n About

Class Role : Unumvanale l‘ﬂuﬂﬁ'lﬂﬂl’t')\iﬂi){N About

Class Variable : ﬂszﬂauﬁwﬁauﬂsd‘mﬁaﬁy
O Imagel: TImage;
0 ProgramlIcon: TImage;
U FreeRes: TLabel;
O PhysMem: TLabel;

[

Class Method : U52NBUAIU Methods #1993

U Copyright: TLabel;
U] Comments: TLabel;

O Version: TLabel;

U] ProductName: TLabeI;

] P ¥ p i
U FormCreate iilaWlesugnaiatiunfozuansaoiuzvesns 1fun Tus

O ImagelClick : 1flodins click 3i/Avevimstanesy about

4 P 4 9 ay o
il ProgramlconClick 1101IM3 click ¥ icon Aezviimstanosu about

33
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17. Class TfmOption : (iluaniavasnosy Option

Class Role : unumussnata ifunmaveanesy Option Hozuanuazauisasunisud ey

Option A149 Y09 HOUWAIRTU

[

. ¥ o i -:iy
Class Variable : Usznaualofusaraqaail

(] Bevell: TBevel;

U gbMisc: TGroupBox;

[J CheckBox2: TCheckBox;
U CheckBox3: TCheckBox;
O CheckBox4: TCheckBox;
O CheckBoxsé: TCheckBox;
(0 CheckBox7: TCheckBox;
U CheckBox8: TCheckBox;
[J CheckBox9: TCheckBox;
U CheckBO);IO: TCheckBox;
O CheckBox11: TCheckBox;
U CheckBox12: TCheckBox;
U CheckBox13: TCheckBox;

(J CheckBox15: TcheckBox;
U gbZoom: TgroupBox;

0 GroupBox2: TgroupBox;

d GroupBox4: TgroupBox;

0 RadioButton!: TradioButton;
(J RadioButton2: TradioButton;
O cbUseGrid: TcheckBox;

[J cbGridSize: TcomboBox;

d delayspeed: Tedit;

0 ComboBox3: TcomboBox;
[J ComboBox4: TcomboBox;
[J vbOK: TBItBtn;

[J bbCancel: TBitBtn;

[J CheckBox14: TCheckBox; U Memol: TMemo;

Class Method : U5znUAY Methods ﬁNﬂﬁdﬁ
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[ bbokclick :gniFenTdiiiofinsnatju OK wunes Option uazazitmsthifin Option'l3

uduAuulaae fumu Option AfmuadTSeTanety Option

O bbCancelClick : TarlosuTagliiAass 5o -

O FormCreate : 9zgni3un1tilonosu Option gnﬁ%afum‘a:ﬁmﬁﬁmuﬂfiu?uﬁ'ufhaq

[J NotFoundIni : funs fmuasives Option 19811 WS ini Tainy

U CheckIniFile : dlunisifauazud iy syntax ¥04 initial file(Ksimpet.ini) floufivzuaaa
Option GI'N‘-'] Tu Option Form

O nitial aifuntsur/asstn Wd ini wuiamanaiinesuves Option

O saveToMemo! :¥n151iufin Option Aeqfifmuaaun g

[ cbUseGridClick : iflumsna Check box tie@oniins 1¥iana Grid T MDI Child Wefu
Aumsa’ly

O cbGridSizeChange : iifofidonvuiaue Grid fagimsidvueiaves Grd Tu MDI
Child

U currentPathChange : tilofin1s11/asy Path TumsPauazianIng
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18. Class TfmQueue

Class Role : ummwasaata iunataveanody Queue Auanafueq Token Mol Place

Class Variable : Usznoualuaauysa1andadl

O ComboBox1: TComboBox; [J Label7: TLabel;
[J Labell5: TLabel; [J Label6: TLabel;
[J Labell14: TLabel; [ Labels: TLabel;
[ Labell3: TLabel; (] Label4: TLabel;
] Labell2: TLabel; 0 Label3: TLabel;
(] Labelll: TLabel; 0 Label2: TLabel;
[J Label10: TLabel; (] Labell: TLabel;
U Label9: TLabel; U ComboBox2: TComboBox;

U Label8: TLabel;

o

Class Method : U52NOURAY Methods A199)Aa1

¥ 3 I~ ° 4 1 P ' a
0 FormShow : iifeW3y Queue fimsuansiiufivziiFouss Place g Afegunda’l3lu

ComboBox

O ComboBox1Change : Welimsndoualu ComboBox 1111 ﬁa:rﬂ'ﬁuu Place ‘71%,3‘1?’1}

uanIna i Queue
< = o { o
0 ClearLabel : tumsTansuaaanasiuiu Token finglu Queue Yianua
P
O FormClose : azgnisunldielimsiianosuves Queue

O Color2Int(ColorF: TColor): integer : iWumsutlasriinvesmaifiumvosdauay integer

55
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3.3.2 sUuuuIWARNY simulate

o < = A o A& < o 1 -1 o
JUHUUveIn N ING sim NeziwietuiinAmSavineaveurazestidnlulumatisonuy

v vy v
tasuennansussausoda IWdnvuun 14naan

Howea place

p <placename> < capacity > < waiting discipline> [x<x_pos>y<y_pos>]

- placename

- capacity

- waiting discipline

- X_pos
- y_pos

: 4%9v04 place

AUYYIAVDY Place 1oz W1501AY Token |

. v
. UAVYDININ Token 3L T BRI

1) FIFO : upufiidiinneusesnneu
2) LIFO : uuundiniinasesnmiou
3) RANDOM : uuunlasezesnnouf 1@

a o e '
WAv04 Place Tavazssyituduiugeamanuiuny x

: WiiAve3 Place Tavvzszyudaugommanuynu y

T Token Avzifiveglu place

m < color > < number > [< color > < number > ... ]

- color

- number

U104 Transition

: MSTEYT

: 91U9UVYDY Token AD cluster

t < name > <distribution > [ < priority > [ < probability >]] [ x < x _pos>y <y_pos>)

- name
- distribution
- priority

- probability

- X_pos
- y_pos

: fﬁ"aﬂum Transition

: l‘ﬂuservice time ( ﬁqrﬁumﬂums firing Token )

- Wudduanudfinwed Transition

s AMezTuueansiin enable ilofimgmsainarumgmsaineziia
wianiu

: WAAYBY transition Tvazszyiiudnuroamannunu

a o .. o o ]
: WAAYDY transition 1ABRzszYTluiMIUTBIMAUIUNNY y

YUY pre-arc ( 10 place 1 transition )

v < placename > <distribution > <color > [ < arctype >]

- placename

- distribution

- color

: ¥4 place 1 arc ﬂ"ﬂag'
o P [] J 1o T e A
: vflummwum Token Yl‘ile'IUTﬂUﬂxﬂluﬂgﬂﬂﬁﬂﬂ‘ﬁuﬂlﬁﬂﬂ

v i1 4
: MIMUUATVDI Token NITHIU arc AN



-

o

. ) v

- arctype s ifudeuluez 19ums firing token Tngazlidail
° = ' A dd

) <: $IUIUVDA token NITHIU < = (HONNNT
. 4 2 44,

2) =: $IUIUYDA token NITHIU = (HTBNANIA
o a ' 4 d4 .

3) > UIUUD token NVSHIU >= [LUBNNIN
° P ' A da

4) - :  $IUIUVDA token NITHIU < = (HONNTNS

5) *: lufideulvlumsdaniu token

HUIWVDA textframe .

¢ < lines> [ <charsize > [ < frametype > [ < f_width> < f_hight > ]]] [ x< x_pos> y<y pos >]

message
message
message
- lines : SuuuTTiRveatennu
- charsize : YUINVDIAIDAYT
- frametype : ¥linvBUYRITOR I
0 = None
1 = Dash
2 = DashDot
3 = DashDotDot
4 = Dot
5 = InSideFrame
6 = Solid
-f width : A21uA%19994 frame YoANY
- f_hight : ATINGIVOS frame TOANIN
- x_pos : AAAVDITOAMLATUUIAY X

-y_pos : ROAUDITOANUA MUY y

70



- o e

Lo

7

3.3.3. MIOHvBAeNNRIATY

'V o Y LY 9 o dyd

uuaitendn laaatiiu
° 9/ act &
n. Mseenuuuluaa vld 2 350
d'd ] 3 d' ' ] [~ Jd‘ ]
1. ms InanlumanlegudmnlFaugs Tuwaiegudazeg lugdivuveading INaA T dauvew
ﬁ]u .sim

asy =1 3 ] [ ay
75075 Inaa lumaniduneudis q aell

o o a ¢ Yay & 4 4 d X
naammsummwwam‘vuuaﬂnﬂaﬂwﬂu open Y138 1NIUY file, open ﬂ‘Dxﬂ‘i‘lﬂg dialog U0 open

b 4 1]
form um1Miden WS . sim fezidla
] v } 2

2. msednuTumalminazisfmnsafivsdafunioa Idhatrefients Inansas 11 1adqe
acy 9 [r-1 :: o dy
nsafiluealvuiduneudail
- AAANIN new M3D 1INY file, new MuzUsingWeTulminildnvnziiunisaie19lunsesn

nuy

< 2 oy y oy o ad e v oAy v o,

- UndaTumaiideamsezoonuuyTaold Jus 6 Aifvadumseonuuy wudiodeamsld diagram
Y09 transition na1nNdlUARATYY transition WumsiFon InuamsoonuuyIdifunsadag
. v & o Ay s Ay o

transition 1A MU [UadnuudumUIAdsInsezennuuy lune g5 980 ALY
o . ¢ ¥ o o o e o vy
- wdwmmuleezunsuyuresufosnury udusiamnsasamsiunSonmesave i 1ddonms
e lundnfitly edit ivorGou TnualWidhuinsudly udrndnvnuusumisve object idoins

9y v t 5 4
wuflunfenmesa fuzdsingresuildfamstunenmesatuundamsonmsudlvld



v ¥
Tunanieonuuvanieuisog lAvIny File, Edit Text

model 'five philosophers’

-Five philosophers are sitting at a round table for thinking and eating.

-Between two neighbouring philosophers there is a fork.

-A philosopher needs two forks for eating.

-Therefore of two neighbouring philosophers only one can eat at the same time.
-Eating takes a certain time.

-After thinking a certain time, the hunger comes again.

c150021 %6 y14
The 'dining philosophers' model

c130011 %7 y15
{example for analysis and export)

c130153 %14 y4
Philosopher 2
c130153 x4 y10
Philosopher 4

Edit D:\Program Files\Borland\Delphi 3.0\Petri\simFile\Sphilos2.sim .

el O}

%Iine;_ col: (I ’ I i '

gV 3-20 Edit Text v09 IWd _sim

¥ MSUARINAMSHTUHYBI] AR (simulation)
Ysznoudan 4 Juil¥nruqumisviaives Tuaa 1dun
W oo va o ] : (%

Yusiga Misumsiulnifwadu

U v QY a o = = [
tuiudnug Mmsuaaemshinuiiasdiug
U o Y o ° o -1
Yuswedd Mimsuaaanmsiafiaziedy
Woa 4 w <
ususiiosiulyfaziend

1UARIAIVDA place

1UNAAI calendar N3 DIMGATTAIMIAAYY
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n. M5AnsIzlmaaivenuuy Tavg 1A91n Reachability Form 1u menu Solve, Reachability

v 9
Yoyandnsizd Idinldun

Net Size
J - Places : 15
¢ - Transitions : 10
- Arcs : 40
\ Net Type Classification
{ - Colored Net : No
b - Timed Net : No
' * Stochastic Net : No
- Stochastic weight : No
i - Stochastic times : " No
' * Capacity Net : Yes
i - Place capacities : Yes
' - Arc weight : No
‘ * Priority Net : No
- Transition priorities : No
: - Transition probabilities : No
* Enhanced Arcs : No
' - Other test arcs : No
' - Move arcs : No

* Enhanced Structures

- Pre-arcless places : No
- Post-arcless places : No
' - Pre-arcless transitions : No
- Post-arcless transitions : No
- Parallel arcs : No
Net Analysis
* Dead Structures : No
' - Arcless places : No
! - Arcless transitions : No
i - 0-weight standard arcs  : No

. - 0-weight move arcs : No
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a. madudeyanlauaaanisiaudidingn 1u Log Form 14 menu Test, Log File 9215103 log form

[y

1 ] 24 ' ¥
niansinuIM log file 18 Tauns adnhiju edit 9zuana log file Tuw

Edit Log File - - _
‘ <]
1 —
Event Step Time Transition Status Marking
1 1 0 eats  on |
100.1,1,1,0,1,1,1,1,0,0,0.0,0.0) ’
{2 1 0 eat3 on !
(0,1,0,0,0,1,1,0,1,0,0,0,0,0,0) —
3 2 1] eats  off
(0.1,0.0,0.1,1,0,1,0,0,0,0.0,1)
4 2 0 eatd  off
(0,1,0,0.0,1,1,0,1,0,0,0,1.0,1)
5 2 1] thinkS  on
(0.1,0,0.0,1,1,0,1,0,0,0,1,0,0)
6 2 0 think3  on
(0.1,0,0,0,1,1,0.1,0.0,0.0,0.0}
7 3 0 thinks  off
{1.1,0.0.1.1,1.0.1.1.0.0.0.0.0}
8 3 1] think3  off
(1.1.1.1.1,1,1,1,11,0,0,0,0.0)
9 . 3 0 eat3 on
(1.1.0.0.1,1.1,0,1.1.0,0,0,0.0}
10 3 0 eat5 on =i
i ine THIE  cof (NN J B | ey ! B I
: e T N .

gif 3-21 Log File Form
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52IUUNBNITHINU

4.1. Yomnuan1sUszidiv

v ]
msUsziiunamsianuiiez 19350517090 Source Code N14 ( Code Size Estimation ) iazasiiy

4 [ b 4
YU1IPYBI Code 1192193517091 Lines of code Tntiidodmuaiouludmsumsiiudadl

L.

. v )
MIUVILHURNIE Module NiAasnms@oumaniniu 1Ty Module #11491AMS install 910
& da 10y s & o

component 139 package Nlogudvouna’lnd uazmse msarndInanmn
lines of code 133U %® unit, AUV uses, MIHIMUA type, declare private, declare public,

. . 4 = s 4 o ar ¥ as 1 P o
declare var, implementation, %0 Iws@wes, ¥eRanau iudu dumwizludmuiilu code w0

v i 4
AIMSNI9IU (1Y
a Y [} { Pl < t o L] 4 ar ] P

amsdsziiufidrdudund@ouaswds szdoinivdias uazmaduduisd g ou 0214
msdszidiu Taomsnnrsanenn InsFieesnss Hansundesiudinedszun'ly

v i d v [}
Code Size 1 [dtvouiulddio1nes higndoauniveu ms1z Idnnmstsadumniu tiedudau

P R .
niswBImsnIsaIMmYsasanuimiweimsiau
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Module(Unit Name)

$7UU Objects

7UIU Methods

%9 Method Hid ey

(MUUSTHR )

Main

27

42

UpDownl1Click(18)
FormResize(18)
Opén1Click(32)
SavelClick(14)
ChangeTextValue(35)
SbZoomInClick(12)
SbZoomOutClick(12)

tst2

84

FormCreate(25)
DrawGrid1MouseDow
n(54)
PlaceOnClick(22)
TransOnClick(23)
ArcMouseDown(36)
Calline(77)

Open(190)

* DrawGrid1Keydown

(67)
Fire1Event(49)
FirePtoT(54)
FireTtoP(46)

TrForm

TrNameChange(3)

Pform

16

PlnameChange(3)
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MANHIN N.

Examples of Industrial Use of CP-nets and Design/CPN

The following papers document large-scale practical use of CP-nets and the Design/CPN tool. Most of

the projects have been carried out in an industrial environment.

1.J. Berger, L. Lamontagne: A Colored Petri Net Model for a Naval Command and Control System. In:
M. Ajmone-Marsan (ed.): Application and Theory of Petri Nets 1993. Proceedings of the 14th

International Petri Net Conference, Chicago 1993, Lecture Notes in Computer Science Vol. 691,

Springer-Verlag 1993, 532-541.

2.C. Capellmann, H. Dibold: Petri Net Based Specifications of Services in an Intelligent Network.
Experiences Gained from a Test Case Application. In: M. Ajmone-Marsan (ed.): Application and
Theory of Petri Nets 1993. Proceedings of the 14th International Petri Net Conference, Chicago 1993,

Lecture Notes in Computer Science Vol. 691, Springer-Verlag 1993, 542-551.

3.L. Cherkasova, V. Kotov, T. Rokicki: On Net Modelling of Industrial Size Concurrent Systems. In:
M. Ajmone-Marsan (ed.): Application and Theory of Petri Nets 1993. Proceedings of the 14th

International Petri Net Conference, Chicago 1993, Lecture Notes in Computer Science Vol. 691,

Springer-Verlag 1993, 552-561.

4.L. Cherkasova, V. Kotov, T. Rokicki: On Scalable Net Modeling of OLTP. In PNPM93: Petri Nets
and Performance Models. Proceedings of the 5th International Workshop, Toulouse, France 1993, IEEE

Computer Society Press, 270-279.

5.S. Christensen, J.B. J?7rgensen: Analysing Bang & Olufsen's BeoLink Audio/Video System Using
Coloured Petri Nets. Submitted to: G. Balbo and P. Azema (eds.): Application and Theory of Petri Nets

1997. Proceedings of the 18th International Petri Net Conference, Toulouse 1997, Lecture Notes in

Computer Science, Springer-Verlag 1997.

6.S. Christensen, L.O. Jepsen: Modelling and Simulation of a Network Management System Using

Hierarchical Coloured Petri Nets. In: E. Mosekilde (ed.): Modelling and Simulation 1991. Proceedings
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of the 1991 European Simulation Multiconference, Copenhagen, 1991, Society for Computer Simulation

1991, 47-52.

7.H. Clausen, P.R. Jensen: Validation and Performance Analysis of Network Algorithms by Coloured
Petri Nets. In PNPM93: Petri Nets and Performance Models. Proceedings of the Sth International

Workshop, Toulouse, France 1993, IEEE Computer Society Press, 280-289.

8.H. Clausen, P.R. Jensen: Analysis of Usage Parameter Control Algorithms for ATM Networks. In: S.
Tohm? and A. Casaca (eds.): Broadband Communications, IT (C-24), Elsevier Science Publishers 1994,
297-310.

9.D.J. Floreani and J. Billington: Designing and Verifying a Communications Gateway Using Colored
Petri Nets and Design/CPN. In J. Billington and W. Reisig (eds.): Application and Theory of Petri Nets
1996. Proceedings of the 17th International Petri Net Conference, Osaka 1996, Lecture Notes in

Computer Science Vol. 1091, Springer-Verlag 1996, 153-171.

10.H.J. Genrich, R.M. Shapiro: Formal Verification of an Arbiter Cascade. In: K. Jensen (ed.):
Application and Theory of Petri Nets 1992. Proceedings of the 13th International Petri Net Conference,

Sheffield 1992, Lecture Notes in Computer Science Vol. 616, Springer-Verlag 1992, 205-223.

11.P. Huber, V.O. Pinci: A Formal Executable Specification of the ISDN Basic Rate Interface.
Proceedings of the 12th International Conference on Application and Theory of Petri Nets, Aarhus 1991,

1-21.

12.J.B. J?rgensen, L.M. Kristensen: Computer Aided Verification of Lamport's Fast Mutual Exclusion
Algorithm Using Coloured Petri Nets and Occurrence Graphs with Symmetries. Computer Science
Department, Aarhus University, Denmark. Submitted to IEEE Transactions on Parallel and Distributed

Systems, 1996.

13.].B. J?rgensen and K.H. Mortensen: Modelling and Analysis of Distributed Program Execution in
BETA Using Coloured Petri Nets. In J. Billington and W. Reisig (eds.): Application and Theory of Petri
Nets 1996.Proceedings of the 17th International Petri Net Conference, Osaka 1996, Lecture Notes in

Computer Science Vol. 1091, Springer-Verlag 1996, 249-268.
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14.W.W. McLendon, R.F. Vidale: Analysis of an Ada System Using Coloured Petri Nets and
Occurrence Graphs. In: K. Jensen (ed.): Application and Theory of Petri Nets 1992. Proceedings of the
13th International Petri Net Conference, Sheffield 1992, Lecture Notes in Computer Science Vol. 616,

Springer-Verlag 1992, 384-388.

15.K.H. Mortensen, V.O. Pinci: Modelling the Work Flow of a Nuclear Waste Management Program.
In: R. Valette (ed.): Application and Theory of Petri Nets 1994. Proceedings of the 15th International
Petri Net Conference, Zaragoza 1994, Lecture Notes in Computer Science Vol. 815, Springer-Verlag

1994, 376-395.

16.V.0. Pinci, R.M. Shapiro: An Integrated Software Development Methodology Based on Hierarchical
Colored Petri Nets. In: G. Rozenberg (ed.): Advances in Petri Nets 1991, Lecture Notes in Computer
Science Vol. 524, Springer-Verlag 1991, 227-252. Also in K. Jensen, G. Rozenberg (eds.): High-level

Petri Nets. Theory and Application. Springer-Verlag, 1991, 649-667.

17.J.L. Rasmussen and M. Singh: Designing a Security System by Means of Coloured Petri Nets. In 7.
Billington and W. Reisig (eds.): Application and Theory of Petri Nets 1996. Proceedings of the 17th
International Petri Net Conference, Osaka 1996, Lecture Notes in Computer Science Vol. 1091,

Springer-Verlag 1996, 400-419.

18.G. Scheschonk, M. Timpe: Simulation and Analysis of a Document Storage System. In: R. Valette
(ed.): Application and Theory of Petri Nets 1994. Proceedings of the 15th International Petri Net
Conference, Zaragoza 1994, Lecture Notes in Computer Science vol. 815, Springer-Verlag 1992, 454~

470.

19.R.M. Shapiro: Validation of a VLSI Chip Using Hierarchical Coloured Petri Nets. Journal of
Microelectronics and Reliability, Special Issue on Petri Nets, Pergamon Press, 1991. Also in K. Jensen,

G. Rozenberg (eds.): High-level Petri Nets. Theory and Application. Springer-Verlag, 1991, 667-687.
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