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domo FBeamdo sbagmabo; Lobgdol dmbogmdobye; 3Gm3gen@pbobs

s 3Gmbgdol gabrsmobagos @ 396b0580L dsGogs.

3093 gmo 3Gemdmads, ©oggebegm ooyl UML-g6s%;)
Sabodnbamo dm@gmocigdols Lobiggdgdols LioZotdas, 303
3o gemgdamos gGmo Lo bfebpadBhol s®lgdmbsl. 83 samboom,
60065815"3{41m83h36015 30);33;:105)3601&0)301) '83:1535& BSa(gnag:r-ﬂcﬁn
Iobstrho - 30b69L-30m(3qbgdol dmpgmotigdol  beagezee
(BPMN- Business Process Modeling Notation),  6m3gem 8oy
asgémasbgdaem  0gbs bobggdgdel  dmpgmomgdol  sGbgdmo
Laggogbo gobanEogdel  (Bsgsmomse, UML Activity Diagram,
UMI. EDOC Business Processes, ARIS, IDEF, ebXML BPSS,
Activity-Decision Flow (ADF) Diagram, RosettaNet, LOVeM, and
Event-Process Chains (EPCs) s 0.38.) Ubgeeslbgs boiaogdo,
abbgerndnbdgdo ws domegde oo LEbrstEmmo goddon. ogo,
3sdBogamee  dobbgl-bgg®ol  dmbsformggdool 395 35390M10d 90
dotrngl  Feedmawagbl 3abbal-30m3glgdols  adydeggdebs @
Ggeemabogosl dméol [7].

BPMN - ol dosgeto gmgnlo 36l odogb@oamgdagmo
dogmdss. BPMN  Lhsbrsol domomsma datmgos ogoor dobbjl-
3teygbo, Gerdemols dodstogdsdogy ngBb '833;35(\')8'80 36egnbols
wghogmabozoal @ Jeagob  aebbabemgde  (Jogemomep,  Gogagdo,
Ggln@lgdo s . B). dabo  gho-ghmo  doMomseo dobabas
Lgebosddmmo  adsgoggmo boghogool  dobgegom  dabbgl-
3eregznlgdols RaBgbgds d0bbgli-bogemgdol  dsdrngals Lobgdsdo 86+
Loliggdols Bodoemermgone 3Goigbdo  (WFMS  — Workflow
Management System).

dobbgli-30m3gbgdol dmpgmatgdals berazoodo
3GamGodndmemos dmgogemodndols 3615030 7)em0 9egdab ool
gotgen®a dbstry s @osg®adgdol maglgdepemds. o3 033bgdsmdals
Laggdzgmo a6l d0bbglb-3miglgdol dmpgmoatgdols gbs (BPMI. —
Business Process Modeling Language) o  30bbgl-36m3lgdols
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Bliergegdols 6o (BPEL — Business Process Execution Language). s’y
[1], Godgemag dsboadgdumos XML (Extensible Markup Languagé)” """
Gbsby s FoOrderswpaqbls d0%bbyl-3Ge(3gL5300 369950 g slabgobs
s dsmo Mmoo dgegdol 3(4)m®(ndmg:(:360h BorOdsgm o s éals
gbob, O Btw%ﬁalramQaQ)cﬂs.s ©s hac)[;gmﬁlao@nm dmgenemals
LobOmbabagool Ladgsmgdsl odgmggs [1].

bo%ﬁah%ﬁmeahaéoh nggggﬁnﬁaﬁnho s '33136'3;:336011 96980
LoBgomadel  odemggs  a®eggogmsw s03el  asdgemo dobbyl-
36o3gbgdo.  sOgdedl  Lado dnﬁmmao\m $odo  gedgememo dovgogemals
J3090ge0g00b. gadyrgbdo:

306de  (Bogs) 30b67b-3Gm(3qb0, Gredgmogy s 96l
Badboreemzon® 360398L  oby Lojdosh bagorl.  396dem bbbl
36m39bob depagemols %3 dabBo %’.sﬁﬁm;gagﬁnggm 1.1 babobby.

[ .
3330000 #330050) 2366k 3p3z00mb ¢
" Bmobmghy EALELEREE 3r@ifaghss Boggds
L J

A ©ibsLmen

-

bsb.1L. 3q6dem d0bbgl-36m3glals dmpgemols Geadgbho

" ObEOsJtmmo  (mos) 30bbyb-3Omzglo.  ogo, s el
Rsdogopgdamadsl o6 o6 o 350dm  3Gmiall Bmeols o6
3570’)@31)& s Gglm@l dmeol. SOLBOS Jify e ongemagds, dbmmee
ol ‘3601881)360, Oodgmas 390930 SEOdEmSE 303806Ogds
306de 6()%531)-.36)0}(331:1). sdabawm, S0l Oaddygeo 3Gm3gbo sbobagls
od aa@gm&oﬁa&»m.s asa(3980l msbodadogademdels, Godmadogy
‘Jﬁmﬂgﬁmjaaggaéh 303698 e d0bbgl-3Ge3gbmab (6ob.1.2).

" Pomdmogo (agmmbam"at‘m) 60'155313-3(‘)(*)03110, ®edgemags
Sbobsgl gmagholgegdsl of o6 g8 dobbgb-mdogddl sl oo
°2]57010053?5h ab'{j(%,ﬁod@)'am 60%5315-35)0:03153615. 030 %‘aﬁBmaQaaﬁh,

c{]"d@)ﬁ&ﬁogayg, agéo—amggh, ﬁmﬁagn@ Jd6als dmﬁ‘jﬁ)g@)ﬁ;mo
Sa%B3L-Lh G mGol nhmosh bmGool (65b.1.3).
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Bsb.1.3. geomdrmogo 30bbgli-36m(3gLols 2536339680

30Bbgli-360139l9301 dmegmadgdolbs ©s dgbemadals 969880

dopgeatigdols dofomse  LigdsbBo Jae  ghognmsp  asbobomads
™3gesiogdo s dgdgmdobgdado, ok 'agggaaogga(; {96391
wsbstiom 900l Ubgsmslibgs ab donmﬁ.sgg-aﬁo dmgorgeadols by

bgegaligdal memagim js3306e.

3G JBogmmae, Bn%Eah-héﬁﬁjé,gﬁabnh ©336m9dd9d0ls o
3300 mobsdgetmgy  3mbgmoss Lbgsmabbgs  Lsobgmdsgom
B3dhermemgagdol  obhoaGegos  gom  Laghom Ltobostrgdo. o3
d9mboor 3abbgl-3tmzglgdol Bstmgols bsobgmeasizom Badomemmgos
9gomodgdl 3obbgl-3Bm3gbgdals gedergybndols dotrgmee b3g4delL:
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Nz

- b0bbgl-36m3gbgdol dmgmmotrgbols 9bs, Gmdgolb Ssbokast.

3630 b-e@ogbdocgdmo dpgmmotigds = dabbygli-3Gmsgligdols
sbagmaboms s 3Ge3gLgdol odogys3000;

- 601553‘[5—3600631536015 Gasmabsgyoal 96, ol
baggmdzgen by Foedogdl mOsbabsyomo 3er3nLgdols
e 373563050, gobgomobazos, dsmo  ymdnbo 3900l dbadsdges
ws msglndsomds;

- 3abbgl-Ogbudlgdol 0b@emadi& e o dscrangols
Bodbermmgos, o 208my96980L  3miglby  mGagbBogdeo
3Gregtsdama mbergbgagmymaol gebgomstigdsl dmogagh.

2. 39860l Jlgemgdol mgmGonmo Lsggdgengdo:
bodesgmngdo ©s dneoBolodsgmggdo

39860l Jugemgdol  olgm®os 1962 {mowsb affggds, Geygs
29®dsbgmds  obgobp®ds,  godre osd  39hoed eIl
&odbognd  gbogg®loggddo  weopgs  bswmdBmoe  @obgddsges
m9day “gmdnbogeies s3Bmdsgndom”.

33 638Gmddo  dob  Sodgamse  Fsdmsgermods s @ssbadmms
opgs oo ablbgeggdgmo  Fodol  y3ebdgdoms s demo
Q&H.){P:{BOF)QE{]QG dodatorgmro ©gammgdom .b'd(]?)'z}g:m 8"3‘8.5 dha@aboh
Bglobgd, G@dmgdai gfmo  doegeol gadamgdBo  asegdmosbides
3630989 o LGB 3G lgdl ©s dmbssgdgol.

Labgemo  “398Gol Jigmado™  mgm@osd  dmggosbydom  doogme
s3thoc0l  Jadhogbaggdem.  megobo  mgmmool  Lagmdgmae 39 G0d
Labermmo  s3BmdsBgool,  bodbsgmgms  ws 2439080l mgedool
Jeeadbgaoa gadmoggbs.

s lgdmbals 44-Grmosbo olifodoal dsbdomby 3s0ds  gsgdocrgdo
JoBeol  Jlgrgdls s bbgs  dGegere  dsmgdsogn® oy
5633093580396 ©olizdmobgdosh.

ghools dbeog 3gBeel  Jugmagdo  gedmmgmads  mgm®oms, '

b 93600 ddemaghio brgds dabo dsmgdaBogn®o s3s6sho, 0gdbgds
shogma mgmGonmo  gemsligdo,  bogom  dgemégl 35(‘)03 aa(ﬁ)‘aggmbh
9Bl Jbgemgdols 3840 gmemo aodeagabadols LobBomy

e

]
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©33OMaFd9dols m&ngd@—mﬁogﬁénéab‘ggn
g0 amggagofﬁabo

semdamedols babiermmo

) OIIG0S 39860l sathmdsndals
Hi
i’: ‘ Jbgegdo 0G0
)
™
™o Lodé '
N e I acoa3ndols
= Gntac 3033948980l mn(:)ﬁna
MG

bob.2.1. 390l Jbammndo s Bolo ae@ndmpize

2.1. 15036.)3;:»3360

h08ﬁ¢3Q3m¢ M0 39860l Joaemndals Jgemg@mo  dsbobos.

3shzobommma derymae dolio doﬁmmbgn 2e93968730.

Lsfigobio apbodsbgdo:

N={0,1,..} - bodyn®agmnt Gogzbzoms bod@sgeay;

Z={...r1,0,1,...} — oo Grogbgos Lod®sgmmn

Boolean = {true,false} - 3-emol; LodGsgemg

bodésgmyg S89Oma 356356 mdagddos JOONS-gnomdss.  dsm
Bnaﬁsggggnh 9009996980 9tmeqd..

a sl A-Lodmsgmols 9egdabido, 040 groedl m30L90a1s
acA (309 3mm36005"). Lod®agenq dmogzads qenadgpBos
ﬁdam&smaagmm A= {a;, a3 sy ), 96 396337060 p(a) ogpbiioety
aytoberdom, Hodmols  Ggegan Lod@agemols 90896 0bmgzols
YIGOmadne 30Mmdsl 3 49sgmazomndls:

1/
nﬁqjmﬁaa@)n 4ob dorfobagy Bnﬂaﬁmgpga?)abm.sﬁ agnggﬁm %‘/

eb23B8Gm3medal  Bgogase,  Gog  biBsdmter 21 bt

5y
M0a4s

A={a| pla). LOJS®MBID ML
- 3965306600
i IAM3EIT(

303@OMM IS




N2
(3560gemo bodsgmn O-Loddermmoa smobodbgds _:\(g,o;—/
3odmolisbgds  dodmdon @ = {a | afaj. Guwysh S06d. 05 A0 148

8{*)33@30‘:301} HGQM‘)na.
Loddsgmams  oged0sdo  asbolsbogngds  dgdegao  doBomswo

EsdmgoEadmadgdo s @3ghsgogdol  Jagboddsgmg  (ACB),
FotroBo  Jaqbodés ACB), 23960036985 (AUB), 0563330008

30 Bo 330 320 3 339
(ANB), Lbgsmds (A\B), Laws:

ACB, 6ogs bgdolidogeo aeA—mgol dsemgdmemos aeB

ACB, ﬁmgo A(__;B B A#B

AuB={a|aeA st aecB}

AnB={a]acA s acB}

AB={a|acA p> agB}

3oO0gmo  LodMsgemg  69dolidogho  sesgsdogmo  Loddsgemals
Jagbodesgegs: OcA. A ©s B bodesgemggol  3ebem 393980
Lodtrsgmagdo gfmwgds, o ANB=0.

"lioaﬁwag:ia '8306;::36.3 680(3"3933]5 3@338(8)3615, ﬁmag:):]&oe
DGV bod@asgemggdo. A-lodesgemols ganems dglsdge

Jagbodeegmams  Laddsgmg  TI(A)-o0  s@0badbgds,  Badrmtracnam
Gogbgms  Loddsgemy 0-ols homgemom - N-oo,  megogn®
db0d56qemmdoms (F93dstotho o6 dyesto) Lodesgemg — B-mo.

ApAs.. Ay (meEN)  Blogm  Laddsgmams 3ty ddo
(ngetmeo Badeagmo) asbolisbroghgds Jydwgabsotisw:

AxArX.XAL = { (ag,825..,3,) | 3;€A; =1,..,N }

3eomafhol  gomggnm  0mdhdt  n-gotdgge  gfocgds. 1
geoggemo i-logols,  looy  I<i<m,  a;-b 3o6fgq0l  1-m6o0
ggdgbgo  gfeegds (@1, ... ,an).  Fygomo  asbolsbogdinds, ‘
Boaméy N-gmed ol gg6de pdobgggs, 2-3m6Fgge (dobséramo). {

oy 930 bodewsgmg ATA=LAGTA dbgaglos,  36meyddo |
Rsofqgtigds A" Lshoo. 3oty odobs, Al=A ©s A'=0.

2.2. dyemoboddegmmggdo (mddegddade)

ﬂﬂrm(ﬂ)nhoﬁﬁaagfga aaﬁnho%gsf‘)a&o bod®agemndo gomo ©s 08‘533
qemadobgol  Gedmgbxg®dy  slobgobmgol.  dsgemoms,  3g@col
;}hUQO]} SN%nGnaan F)oaggaﬁnag 3153).&3130 Haﬁcjgﬁm'h aghaﬁal‘mg.
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1/
Fnm@Boboddsgmg B oGogstogm  Ladsbem A hoaﬁoama'b;;yni:—/n
% 0S50 A0 55
{]%’m(?{]b') tB”JG{]Gm\l)Z
B:A—N

bosy  Lodobem A hnaﬁaar\nnlj gogoema  agA 9933630l
bobdody Baﬂgﬁ:@)nhc}ﬂﬁogggﬂn sobsbyds Bo6dston B(a). Lobdocol
ooy Bgadimgds 0-0b B ogek. Lodesgemn dneodoboddagmols
b3ygeocrg®o dgdobzgzss, Lowsg LobBosol d603gbgemedgdos 0 o6
1

e oboddsgemals sbabaols 39RONMGdemo Be@ds '8330\3360.3:
[a,a,...,a,D,...,b,...], bogos gmzgmo  gmgdabdo msgabo  bobdodols
dobamgom Hamﬁ;ggbo.

Fnmhobodersgmrmams LodGagemy  Ladebn A bodesgmgbn
s@obodbgds pA-mo. deBobodtagmeg b3y Bgodemads addmolisbiols
Loddmmado  xsdol babom, Gedgema; a€A Jegdnbols LobBomgls

s Labgenl '330(3.3315:
B=> B(a)a

acA

oy B(a) = 1, 3:906 %2094 sbobgedo  ogo bageramge
3odmoBmggds s offa@gds dbogmee a.

BepA  3yem@obodeegmado, acA 22999680 gfoegds B-L
Fosto @s Rsoffgmnds aeB, oy B(a)>0 ws 3o60]oo, o B(a)<0,
dsdob agB. (3960700 83(@@01}03&&3@3 ] F93600L o6 dgozagh:
VaeA, @(a)=0.

Fnenoboddegmals Loddmmagn (396@obsgmnBmds) dolo 439
Je9d06Bol  LobBomgme %336 gfowgds s 3300Labmads

|BI=)_B(a)
acA

oy Bl Lobéeemos, dsdob daemdobodtagmy B-U Lsbtrgmo
Famhobodtagemy gfemmade.

@O0 dgemBolod@agmg, By ws By gomos (Bi=B,), o)
VaeA, B,(a)= B;(a).

By 6sgmados sb Hewmos By-ob (56 By dmagyagl By-k) m9)
VaeA, By(a)< By(a).

dnendebodtsgmggdty dofoms® m39Mar30ndls §o3msa 461

'Bgaggaaﬁmﬁogg:
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SV
™/ 7
Bg36g0s: B=B+B;, oy VaeA, B(a) = By(a) + By(a) ‘%11"7 e
gsdmgemads: B=B-B,, ory VaeA, ((Bi(a) = By(a)) A (( ( a) =
Bi(a) - Bx(a))
bgsmatrmemo  bsdtsgemo:  dnemGobioddsgemol BiepA oo
BogymEraemmdo Goibzol neN bjsmatmmao 6:d6agemo asbobobgends |
Gogmé  B=n*By, oy VaeA, B(a) = n*Bi(a), lLemsg “*”

séomdgdhogmmo 3eddegmmadols M3gGs(3000.

2.3 398E0b Jugemadol dodomswo (3658730

39B00L  Jlgmgdol  beo@pgost  Lsdomen  beby w96 o6
dogmos. dobo  Mogemdbéogo  asbgoms®gdol 3Gemiabde  §a®dmadzs
Fgnbsdodolberdgdol  dogemo  Gogo, Gy bodoigool bhgsealbgsbso
0bhne 36008l 738380 wgdms.

39Ol Jugemgdol  bfebesdBobezool  3Gmgaen®s  gadgm
fopgdnme  36mgdd  15909-0L  gedgermgddo 1995 Fevawsh
d0dobstrigeodl.  dsLdo  dembsfomgmdgh  olgmo  saBmGoF g mmo
megsbobsgogbo,  OmamGoiss  bsbesdBobszoal  LaghmsBméaleo
oegsbobsgos  (ISO),  obgmddsgone  Hodbmmmaosms g6mosbo
Badbogmeo ododygdo (JTC1) ©5 bsgmsmcrolier
gmaddeodgdbogaoe  gmdobos (IEC). 36mgdHo 3 6sfomoligsb
Degnds:

L Bspomo ebol  3gBool  Jlgmpde - 3mbiggi00,
33b6Lobmatndgda s adagogmma beydoryos;

2. 39360l Jugmadol  gegmomo  geedsdo,  LagsGammen
XML-ol dsbaby;

3. doemgemeo  3gBeol  Jlgemgdels  eblgendiogdo
ageséjonemds, Omoma ©s bFedslign®o gegstmmgdgdo.

J39dme  Borggdpmos 39dcob  Jugmob  bodoges  muzg
BodBHedcog  bfbrpstdee  sdzgapbgdnmo  L36madd 15909

dotromaseo (3698980:
Ladsbm  Loddagemg  (Basis  Set).  mdogdgodol  Lefgolo

bodeogmyg dnem@o-bodsgmggdal (3mddmaddndal) Bqbsddbgemsem.
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. N7

Fnemdobodengmg 36y 3md3maddoe  (Multiset). mbnaj@a@quhf_”
6346005 Lsgoss 9603 356m3560 ®dogddgdols 3963qm@qs "
Fgbademgdgeros.

Fymolodésgmoals 35050063 mGmds (Cardinality).
Fneodoboddogmols gmgdabdols LagGme o0r0gbmds.

3mbogos  (Place).  Jlgemols BHodobgdmmo  4306do. Jbyeals
3680 {Gom b gmogloo gsdmolsbgds.

aoesbsligemamo  (Transition). Jbgemols 363030 bgdmemo
dS"Ed”’ Gedgmagy Boﬁmd‘amb{}ggom aaamohababa.

Ggoo  (Are).  Jlgemols dodotrogmo 558060l bako,
Godgmoi 9ol 3ebogagsl 3osbobgmamndansh (993535000
®33m0) 36 JoBodon (3380833500 6 33ma).

dgdogsma dmboggos  (Input  Place). 3oesbabigeagemaonsh
Bgdagaemo 6 3smom dggtrogdemo 3mBogy00.

393mdagsmo  dmbogos  (Output Place). 3omabaligmmgeamab
33dmdsgomma 6 3semom 9960938 memo 3mbBogza..

3mbogool Bodo (Place Type). 3erbogzoslionsh 03333806980
8ebs39dms gegdnbidgdols S6330609m0 - bodGages.

dorga@o  (Marker). 3mBoposbost oy 3930069890 ©s
glsdsdolo 3eoboggools $Hodob dmba(yndms 2093968 0.

dorgo6r8s (Marking). gagms 3obogz0s80 Bgdagaem 336 356,
JOOMIe0mds.

bsGgolo  dsciz0690s  (Initial Marking). 930000 3mbo(30090
Igdogern doth 39008 gE0mdmocmds Jbgeol 39Bsmdols wsbafgolido.

dobogool  dshgodgds  (Place  Marking). 3mbog30080
G‘mmoahaﬂmm dstr3g6ms drmBobodtagmy.

3osbsbgmarmols  asblbols 3oémds (Tramsition Condition).
3osbaligemaemmsh 3353 doG19dmmo @ma047to  (dmmol) Bodob
3.samho'b-3r\n36.>.

aiesbobgmormob  aablbob  Gggodo  (Tramsition Mode).
G3msgdol  ©sya3Batinds 3oababgmamol  asblbol  306mdsbosh
obY, 608 gaesbsbzmgemols 3eblbs Bderstrmmma 3obogl.

39@obobampemols asblbol 69ds6ings (Enabling a Transition).
32@3bslgmamo Gmd aa0bLEsl, §o300  3mBogool dstrzotigds s
ddﬁogmgogg&gah dobo (s 3oeabslgmamol  sds 32390698500
G gsemols donberghsl (630000l 399 bsbremads), ®33 60dbsgls, Ged
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ot 06> Bo(zogh Botrga@gdols Bobodd adsgy  BmemdolodtugeEsli:
Moy Ggomols asdmbsbmmadabgs sbsbyemo. |

aowaboligmamols  goblbs  (Tranmsition Occurence). oy
aoalisbigemgmol  asblbs  bydspstornmoas, ogo daodgonds  asoblbols.
sd ool gomslsbgmagmol  gmggemo  gdegemo  3mbogzoomsb
dmablibgds ds6 396900 asblbols Ggpdol dglisdsdola, bogme gmgem
asdemdogoen  3mbogesdo  gedemdsgamo  Mgamgdol  gsdmbsbmemagdsms
Fqbsdsdobo da6 3o Bsgdodnds. 3mbogzos Bodgmads
JeoEGmmmse Jdsgemo ©s gedmdsgsmo ogml (sBgngo)

asalaligmamaols (33 s@gdo (Transition  Variables).
Ggomadols s gowsbslzmgmol  2ablbol  3oGmdsdo  dgdsgsmo
(aenagdols gOmedmmomds.

Ggomols  sbeaBoggos  (Are  Annotation).  asdmbabiemgds,

Gedgmog Bgodmads  Bgoggegegl  gobligebdndl,  (3meegdl o
m?paﬁdémﬁa&h 6 goemonsh Qédaganﬁﬂbﬂgn S(n%n(sncﬂs Bodols

e obodesgmowsb.

dop{ggeo  dsérgodgds  (Reachable Marking). 3.6 3060,
Godgmagg dooggds Jgmol LafFgolo dsgoGgdopsb  aswsbalgemgemma
3913370 80drg3embob asbbbob D803

dopfgzsm  Bsigodigdsms  Lodésgemg  (Reachability  Set).
LoGyabo o godrgdoest  domfager  dogodgbsms  Lodsgmyg  ogoom
Laffgalio 3ot godrgdols Remgeoo.

semaqdés (Algebra). dsogdsihogndo LfEadEaee, Geodymoar
303036 Lodeogemgms  Lodsgmgl s gbdpesms  bodGsgmal,
Oedmgdoy 98 bodGsgmams emdgbgdls @s Jagemdabdby dmddgwgdl.

Bodo (Sort). dobsgdms bEO gt nEal bsbgemo.

séamdgbol  Hodo  (Argument  Sort).  m3gesFmeal
st mdghols (8)030.

aodedsgamo  Bodo (Output Sort). m3gEeFHmcal dgnz0ls
Hodo.

sérmememds  (Arity) —  gpnbji0e8o  Ggdsgsmo  (s6137896¢8930)
s 3s8mdszaemo (Ggmnan) Hodgdo (Bsg., dobatryma, n-36rm0) .

Hodobaggos (Typisation). Bodol @sgsgdomgds dmboggaskosb.

se(g@gde  (Declarations).  gsdcbsbymgdems  LodMsgemn
hoaﬁoaggma, dmﬁhégﬁ@)aboh, 3&@083@)6}3&:15 8603363@(*)6-50’1.5,
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Bols 6 P LS TR
Bodobgdamo  3megglobs @ gIbduegdol  asblsbmg@alismgol, sy
Godmadoi domsmo mbol 3gBtol Jlgmadby sobabgds. Afa=li1t0da

3gGshc0 (Operator). Loddmenmms JONMbrromds
( Qﬁganoéﬂﬁo) 6 d300b Labgemol Fadmbswggbac.

3stodghto  (Parameter). dpedogs (gmbldeb@s), Gmdgmog
bodGegergdo geblsbrgnm bogopgms gk dgogagh.

doboggds (Assignment). H0d3bgmmdol dobognds (33eraregdols
Lodhagmol 363658 mmo (33mspoabamgols.

bogbagynes (Signature). S g0Ermeno bEEndE a6,
ooy $Ho3900L @8 m3gBefmEgdols Lod@sgmgadoliasb Bgogads.

ol bogbogmés (Bool Signature). Logbsdyn®s, Gmdgmog
dgols (rergogn®) $odl dgoigegh.

dsgemBodnéo  bogbosg®s  (Many-sorted Signature).
hnaso@)‘gt‘m, hAQaG (50336015 hnar‘math déﬁﬁgnﬁ.ﬁmﬂﬁmba gﬁm%g

dgidyos.
Ggamoposbo  boabsymés  (Signature with  Variables).

Logbagymes, Gemdgmog dgogegh gmergdol Lebgmadl, #odgel s
3965me50l.

oghdo  (Term).  logbsgndol  boggmdggemby  Bgeggbormo
asdobsbemads,  Gmdgma  Bgogegl  dmdoggdl,  (33mswgdl @
NBOF)A@mﬁZ}M}.

pobmémemo  ogddo  (Closed Term). og6do, Gmdgmag
‘83060311 dmﬁb@aG@)a&B {03 mSQﬁoémﬁjﬂs, 8035).&3 568 GBQ‘)QU&’B'

09630b 60d369mmds (Term Evaluation). 3jcgao, Gmdgmog
doomads  @gdal  33moepgbongol  db0dzbgmmdgdol  doboggdols s
Fubdgosms yegagdols gedmmgraol Bgdega.

dspagmo  obol  3gBcol  Jigmo (High Level Petri Net).
spoagdérmo  bferddacs,  Gedgmog dgo303L: 3mBoggogdols
Lodeogmal;  asmebaligmgmes  bodMsgmagl;  Hodgdol bodersgeagl;
$Hodgdols 3mbog3090by ©s BHadgdals aomabsligemendy
335 30330615390 gbdogdls  36gumbiogdt  Bgdegemo s
SeobBambgongdl  getmdagsemo 31306989806 3s6LsbrgMolismgols;
bsfgol 356 jocrdals.

3g8éob  Jbgmol  aésgge (Petri Net Graph). dodstrorgmo
atumo oo Bodol  gaebdgdoms (3mbozagdo @ aoalaligemgemado)
s dsmo  adagozdodndamo  Ggsemadom.  Eadzgdmos  gegdodgdo

23



w3 boggoa-gemabslgmamoa™ 56 3s0abaligengmo-3mbogos™, ar,s@mi“
o) ,,Smcbogno%mcboem“ o6 ,,6‘);3&5'[).5133@3;:30-Baggahaha(fjug:o“?’lhmuwJ

Bomommo bl 3gHol  Jugmob atsgo (High Level Petri
Net Graph). Jugmol aésegolbs @ sberghozondols (o6 Fgerg80)
GHNOBEoeIdS, Gedgmoai dgo3egls 3mboznsms  $odgdl, & goemgdals
sborgyegogol,  gersbsligemgmoms a0blbols 30terdqdls, dqbadadols
8&515&‘6;*\1363&3615 296Labmgdgdoms LosBo s  Jugemolbs L gob
326 Jocrgdabs.

dop(gzepmdol  gMsgo (Reachibility Graph). dodseoyeno
atega, s 339bdgdo  Bomgzece 35630690901 '833\5.3&836.5,
G 35mmndo — assbslgmamams goblbols 36308k,

Js6adgBGobgdgmo  dsmaemo pmbols  3gHoob Jlgmol  géego
(Parameterized High Level Petri Net Graph). Somsemo mbols
L‘ia@)ﬁmh jhgg:roh 3o, Giendgemdogy 3&&583@(’)3&0 ao&ﬂmcbg)g(ng&o.

3. 35860k Jbgegdols LydsbBo 360 dmpgmo.
domagmo Qmﬁoh 39860l Jbgemgdo

3.1 39860l Jbgemo HLPN

390l Jugmol bgdsbo 3960 dmgeoli seffgeol 3639130
aodmoggbnds  dgdmgao sbtrnzoady@gdor HLPN - dsmsmo  ebols
3g@col Jugemo oo HLPNG — dsgomo mbols  3gBGab  Jhgemob
a60930.

HLPN %‘aﬁ)amagagﬁh h@ﬁ)ﬁj@gééh

HLPN = ( P, T, D; Type, Pre, Post, My),

Hlmggg\(j:

o P - 3obogoso Gorpadnemo gr;_ggagﬁ(e)gbnb Lsbéraema
bodGagemas;

o T - aoobobgmgmodee  Foggdgmo  grogdgbihpdol

Lsbiremo hoﬁﬁég&'g, oly, Gmd PUT=;
o D - sésgstrogmo ©mdg6gd0l  Labernmo Lad@sgem,
Gedmob goggen geogdpbdlb Hode gfogds;
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: N7

e Type: PNTED §otBoooggbl  Hodgdol  3mbogogdbg. L.,
@ daa'&nég&oho s gorsbsligrmgemol gseblbol Gggodols aoﬁha%gat%é’zf“mm”
c{iﬂﬁjgnals;

o Pre, Post: TRANS->pPLACE Fo6dmrsaqbab  Fobsbffaem
(goroslisbgemgemal  goblbodrg) @ gegaol  (gemsbsbgmgmols
aabhﬁoh B9damd) sbabzgdls, Loy .

o TRANS = { (t;m) | tcT, mcType(t) }
o PLACE = { (p,g) | pcP, g<Type(p) }

e M,cpPLACE dnemBobodasgemgs, Oedgembsg  Jlgemol
BLafgolo Bargotrgds gfownds;

e McpuPLACE dnmdoboddegmgs,  Gmdgmbag Jbgemol
datrgofrgds offergnds;

aosbsligmamol  a893500L  Agg03d0l Lalitrmemo  Lodesgma,
T,epTRANS  bgdomstorgmos  M-3s6r3068580, o) Pre(T,)<M,
bsags Pre-b fogogo gomsd@omgds Bgdegan baboluws:

Pre(T,) = Zerrans mult(tr, T, )Pre(tr)

oy geeababgmagmol  geblbol Ggg0dms  FxeBoboddogmy T,
bgdowsdornmos M st 4098580, 35806 gorsbaligmgmmals asblbals
Jooigen@el  doge  gfoegds  @s  dobo  Yglemmadol  Bgogasw
doggdmo sbamo oM goMgds asdmolbsbgds gmGdamon:

M’ =M - Pre(T,) + Post(T,)

doxol  geedsmaeo  sbebgs  Bgogesb  Lafgols ©s  dgeganl
Bt 3060d0L,  saeomgy aoobaligmagmos  gablibols s dggdremo
69903980 Fnemholodagemql:

M—L M’

AN

3.2. dspagmo pebols 35860k Jugeols
afwgo — HLPNG

domagmo  ebol  3gBcol  Jlgmol  gésme §otr3mswa961
beraddyaseb:
HLPNG = ( NG, Sig, H; Type, AN, M,),
Loy
* NG =(P,T;F) Jbgmol geegee offmwgds, Gadymdag
25



o P 4306dgdol Lalicrmemo LodGsgemgs (3mbogzogdo); i
0 T - 4306dg80L Lobdrmmo Lodéagemy (3omabsligmytmgdo) o “
PUT=; |
o Fo(PxT)N(TxP) - 6 gsemgdse Forgdnmo  dodstrormmo

6335 bemdhosbo semandss;

e Type : P->Sy $o3qdob 3ebo3008%; ©s608360l b deg00s;

¢ AN=(A, TC) Jigmols sberazosms Fgaomos, Lsws:

e TC:T->TERM(ONV)g,u §o63m 03961 o6 Jost, Gedgemay
aoobsligemagenadls 03037960 398 boby-madols Boals |
sborsonm sqstrmegdls;

*  My:P->UycpuType(p), oby, &od VpeP, My(p)enType(p)
bafgolio dutr dnﬁa&nh ‘335‘-](30‘5.), 6{*}83@0(3 dat 39Oms

Hmménhnaﬁmaqtgh goggmo  obogool  Bodmsb 36 sm
a‘i.s(';ﬂnﬁa&'b.

dmbs 3390900k Lbodersgemgs _J
e Sig =(S,0,V) ‘{;’aﬁ)amo(gaaﬁh atwgols Gls@ﬁﬁ)ag‘aﬁ-;:amac)dﬁﬁ ‘
Logbagdypersb.
e H = (Su, Oyn) bogbsimcabmzals 3o6bobegermma
1
1

acsgogamae debogos FOgid0m o6 gmonbgdon  gedmalabgds.
dobogools  sboeos  (Fomndado) dyeagds  dobad7d 3mbogzool
1s.sh3g\nn'lj, 3evbagzooboab ©s gsgdotgdmmo Bodal hobagmho s
Lsfgalo dsc1306980l56. oy Lafyalio 356 3060985 (3560gas, 030
dgodmads 86 gsdmolisberls.

3dsbobgemaral  dsdmgmmbgoe 86 Bsgo  babo 23800 bobogl;
asEslsbgemamals sberyszos Gomaqde dobodyd doba Lobgmoligsb; o
3orabolgemgmols 2593980 3o6mds dm39dmmos, ogo dsGron Jambgeals
dogbon  sobebgds  ws  gedengmagds dbowerg  dsdob, Aoy
ymgamogol dqddséodos.

6145 dg0dmgbs Jjembeonls Orgme; q0m- 56
o6dboogdods@ormemo dmbagggmals, sliggg dodstrormmo dermols sk,

oy gm0 @8 0303 3nboggoobs s aswsbsligrmgmol
©ads 3ogdoGgdam, Gndogorm (oo aododagam 6 g3emadls dbgaglo
sbordogogdo  sdze, m6IbGHagdodatioryemo Ogoemgdol  gedmbobgs  sd
dgdobggzeda 96mo  meoldosbo 3ol Labomagy bgdaatrormmas.
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S\
N7
édoc:’fﬂ’ ‘56‘“(8)"(30‘5‘3 ‘baamcn 051."6'36’0@“ mﬂﬁ&@ipﬂﬁﬂﬁ&
3-3;53(501)936‘53@3380 3sdmagabgdo.
dstrgao Igdeol Jbgemdo Sm'tngoom.s Haﬁdoﬁabo'b 39'33385(515
%‘oﬁ]ﬂmagaﬂﬁh s dglisdadolag, 3mboggools 33000%7 (6 dogboom)
aodmalisbgds  dolo st gatndals B350 80 boddmeaméo %3300
Loboo.
gnéhRbomgdo 30m0gabgds 803;1\)05&‘13 Hoﬁdoéaba'ao 35 3960l
bobBomobs  (g@Rborgdl 3969m) s ds 396201 3609369emmdols
(pebbogngdl Gogbom) aedmbsgmes.
398eol Jugemgdols %38010180)33&60@0 beadyogyools dsgsmomo
dorytnemos 3.1 Eobo%‘l‘)a.

A N .
“i.i 1+2(3 ‘)w‘ X<y -H‘(_, /J
\‘__\“__Hw_‘_;"/ X | }r '\h\%.__—-}“ PI
mn
; el ,
:A ={1234}; :
:::: ZxZ—Boolean afﬁ’”""aﬂ@}{’\ﬂ]mp |
162 grogieda |
x:4; ¥:B; ;

6s6.3.1. HLPN - atsgo

dmgdnemos 2 3mbogos (p1 s p2), 1 3omabsligmamo (1;)
s ;g.sa.sdoa'aof‘)abag:m Orgoemgdo. spoffgénds 2 $odo, A s B,
ﬁme;r\ng&nG badsber  Loddragemnndl Fomdmamagbl oo by gt
©o3b30m Lbgsslibgs J3bod@sgemgadls Fgog3e3b. Bamewo X A-
Bodolss, ¥ — B-#030b. a.xg.ﬁsohgggagg_m dgo3egl asblbols 3oGimdsls
X<y, Gobogobsg sog@adol  Losdo 6 g gdmdals” 396 mt0
3obabsbrog@ads. Oty (Prsty)  @sGormmos sbordaas — (33emawo
X, boygner égomby (t,pa2) sberha3es — (33e00m0 Y.

doboggas P Hodobgdamos A-odom s goshbos bsfgobo
30ﬁdnﬁaba 1+2(3), Gemdgmo(; Fo6dmsmyabl deo@alodérsgmagl
Mu(p]):{(l,1),(2,0),(3,2),(4,0)}, Loy gmggmo Fygomol 30639em0
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N\
| ) N7
9madgbido bagymBraema@o Gabgos A={1,2,3.4} 1))6};;15;11: g
LodGagemowsb, bomm dgmeg — dolo Lobdoy aggméolmdﬁqunl‘jﬁg“m“
3mboggos P2 Hodobgdymos B-Bodoo s dobo Laffgolo  doégodigds
(336090 Fnem@obodeegmal Faddmspagbl Mo(p,)={J}.

bofgolo  datrzogdomsb  gsdmdwobody,  aseslslgmama
6gdsstrmgmos as@sbsbgmamol 3oblbols Jydwgy Ggg0dgede: {(1,3),
(1,4), (1,5), (1,6), (3.4), (3,5), (3,5)}, Lowsg ymggmo Fyzomals
Jobrggemo gengdabdo X-ggemsmol db0dgbgemmdss, beomm dgmeg — y-
Giaemsobs, oby, Gmd gmggmo Fygomolngel x<y.

doggdgen  Jlgmdo  godggdol  Gggodgdol  3s@wgamobdag
goJbodrgds. dsgsgmomsm, Ggg0dgd0l dnedoboddsgmg (1,3)+2(3,5)
t; goesbslgmgml  Sstsmagmatse  bgdsestoml  brobk. Fgodmads
sbigmo dagaemomals gsbbomgsy: (1,5)+(3,4); (1,6)+(3,5)+(3,6).

oy asoblbgds bgdsmstrorgmo  dstgotigds, dsgsmomse, (1,3)
G9708ms  dnmdoloddsgmgdo (Gmdgmo »d dgdobzgzedo dbmmme
I @Bodol 1 geogdgbdobasb dgmagds), 35806 dgmgaols Bt gotrgdgdl
dqdnao Lok gdbgde:

M(p1)={(1,0),(2,0),(3,2),(4,0)};

M(p2)={(3,1),(4,0),(5,0),(6,0)};

(1,3)12(3,5) éggodos  Fnm@oboddagmgdo  gamalislzmgmols
20bU6s Bdmga dneagol dsM3069898b Fadmsgarmodqdls:

M(p)={<};

M(p2)={(3,1),(4,0),(5,2),(6,0)};

4. 3 (4}00 j’l)dq@o’b ‘jmélﬁﬂ%ndbenb
4.1 39860l Jugemgbol J3g4emebgdo

390l Jlgemgdol  gamernizools Jotggr  gedty  deomo 3
mgedogmoe  gemsbo  asbolsbmgds (I, I s T mebol 358 col

Jugmgdo), dsg@sd Eogobsmgol dsmo Gommgbemds mGedrg hsdmgoms
- 39bababmg@nds Q.)B.s;:m s dmsmo  ©mboli 35860l Jlgmgdo,
s3sb03b  3gmerg geosbio BOﬁsagph dmogyesl.

dgnemo Jrosbogagoos Jnbogogdty,  gemsbaligemgmad-te @
Ogaedby  ogo  oGogbecgduma ©>  asbsbbgogadws  dsor  olgm
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Dbabosmgdeagdl, OeReG0ass 9563960 Ba;jhod‘s@?]ﬁo ﬁamgggﬁmaﬂsj 2. A8
3ebooedo, Ggemgdol xgGspmds s Lbgs. BliaSNTINaLa
obamm Jemsloogo ga(30s8o FOmabs 3'3‘30me Baﬁ)daﬁm.a

1’88‘)5@06"%3‘) a.saabaog’:rg?rag:m.

406dmE,  Esdsmo  @mbols 39Ol Jbgemgddo ©s03390s
dbergmero “'3&30” dotrg9fgdo  gmggmasstio ‘dobsgsbo bgOaddmeol
606)3'33, beyeme domagmo ebols 9ol Jigmgdo ©sdsgdom
%‘nﬁah%‘.}ﬁ 23b6Labmgermo L& i ool “gafee” aoﬁdaégi‘)h.sg
Yoozl 0p8Ee Wby smobodbel, Gmd thacdabydo “Bog0” o
“?3361\3190” Loddmeom®os ©s o aeednGsdo  dom bdodow
6.561513&5336-3@(1 Lsbgmadom 801015153503&35.

doth 3goos  selio 3&6&5“&(}36‘5315 '833196{*)8 3m%n(30360h¢ ©s
asabsligemgemgool,  sgGgmgy Ggommgbol  sberdsggools ogmaglls.
“B33056 35006” Jbgemgd 8o dbermeno sGsBodobgdmema,
gPmygemgebo  3nbogogde @ 3oabisbigramadas ©sdggdmema,
“r{jaﬁ.){g” Jugemgd8o g3gems  3ebogoobmgols b 300960 Hodo
3sbolobog®gds Fglsdsdolo BHodol ot 3900 @mdgbon. HGoo Bodols
Jobozosdo dgemeérg Bodol doe 3960l 36 gdeds E&719390mas.

asabstgmamado R TOTORTCHT asabsbgemgmols 259300l
3otmdgdom, Gmdgmog gmgoyn® 39dmbsbmemgdsls (o63mspanbl s
dodemgds Fgddscr0f0 o6 disto agel.

6 goemals sberdyszos  sdagmo ©mbols 39Beol Jigemdo b
bagoome  3s8modmgeds (@ 3smdo 96Om a383985%) Ibmmoe  gGmo
“hsgo”  dstiggfio 3oEssa0mEgds) b Boddacé Gobgl
foe8mawgbl, Gedgmog 3omalosanmadgm  3s6 49O0s BamEgbemdsls
shobaglh  (Bgsmol  pgfoemds),  dsab, OoEs  dsmormo  mmbols
39860k Jogemdo & gogmols sbergdyo(z0s dgadgmads Fg0(393009b R
Ao 3cba(30300bs(3, Oedemgdo Jagdon asbobogngds.

adoemo  mbol 3atheals Jogemgdals {]33691"31’32’”(‘\’"6 dgodemads
©ogobsbgemmo oghedsd o 390l Jbaemado, aaﬁdnﬁabﬂqlo
aﬁacgabo, 3980l Joaemndo msgolimeaemo s®hggsbom,
3009968 967emo Lobgagdnoo  Jbaemgdo, C/E-dhggggbo, HbenGabe
SIT Jugemado, S/T (gmebognéo) Jbagemgdo s Lbgs, bermer Bagagmo
Robob - 3ghGob  Jgegdol  gagmsby  gedgon  gedoggmonm o
36515\5%1‘33(‘@@ daogeostil 11015(533‘3(4)0 3gdeolb Jbaeado
‘f.)ﬁamo;gaaﬁls.
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sghmdam® ool Jugmgddo  sby ngamﬁot‘);]m%%% ARf
aéﬂjoﬁaz)'an (State Machines) 4m39e aofg.ﬂs.)'lsziggggh 'Han(]g;‘:\ﬂ'ﬂ@ilﬁ“mﬂﬁ
3Jmbegb  dsfbodnd 1 Jgbebgmgmo @8 1 3s8mbosbigmgeo. 0o
dgpptae  Bgbsbgapo  dgBtol  Jugmos (3639600 bagHome
Gampgbmds  3sLBo  sEsledel o(33e0909)- s3i8dsghneo 398Gl
Jugemadoor  Bgodeagds Jobgymoggdob, dag@rsd 56 Jsérsgmarrobdols
dmaemotrgds.

a.st‘ldcﬁaa‘;jﬂ 3&@3&% (Marked Graphs) 439600 3evbogzos
bgbihee 1 gewsbabgmgmol  Bglsbgmgeml @ bobjer 1
aosbsligemgemols Baamhabaglamb GotBmapagbl. ogo  ogmtogmor
338 mdsypco 9ol Jlgemgbols MOgNE0s, sdegeqrrotgdls
3atramaenobdl, HISYORG] dmﬁggynﬂ@g&h - g9éo.

dotrgotigdme  3cegd8o sOlgdmdl  (gogmgde —  Tgzomo
(BsgnBoemo) abs Gerdgemody aoesbsligmnmogsb 0dszy
aoalsbgmamedeg,  Godgmo  asolbslgmgmms  3ag3geo
30dwgatmdol  3oblbom doomgds.  (30gmols  gsdggdel  Bymgaom
dotrgotrgden  ateegdo dodrgg@gdol  LagOom GrumEabmds M
o330, o7die, brgswse, dsrgotrgbmemo  géega Ggbobgewo o6
sl (BsLBo  dghggopdel  Bomosba  Gsegbeids  Bgodgmgds
0(332980RgL)-

398tol  Jlgemgddo  osgoliggemo séhgzsbom (Free Choise
Petri Nets) ds6mgepo gobmmogddob (656 8gdmmal: oy Gudegbod)
aosbislgmgeml  dgdogermo 3mboggoobmgol  gmbgmoddo  osl,
390l Jugmdo  megoliggemmo s@figgebon  olobo  gggems
bdestormo bos ﬂsmh, ab bsgmbayemadidg Sm‘bnem
geomsEgeeo  Bgdegemo 3mbaggos b ogol gggems 8o gmbaemoddy
aoEslsligemgmobmgal.

bgdomo spfgdomoe 3 Jaggmsbol 398Gob Jugmgdol bodydgda
dozpdnmos 4.1 bsbabby.
S/T-Jugemado  (State/Transition  Nets)  gemsbognco  3gBoob
j‘sg;‘:’;}boh %’aﬁ)amaagaiﬁag‘:na. 030 BUQBU&"’ 81.\3&3150 81%(536;360133(55,
Oodymas  aesgagnmo  godds  3aBsts  dago FEgs dobogools
Botraemadbdo. .

X
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S/T-JupegdBo  dmboggos  dgodmgds gty dygd, 8.)(“!\331%
dgo3e300L,  Boenm dotr4g@9d0l oo meabmdol  Fndo ki iEl
3mbogzoado dsmo HamEgbmds GoibmdGogew Reoffgdade.

aoabsligmgmol 3033900 eomgdamo  3oMmdss  gggms
Bgdagorn  dmbogosdo  @adsgogdatigdgmo  Ggsmoll g gMemmdsty
stsbagmado  mEabedol  dsdrygg@gdol  depBeggds. G gsemgdols

xgGaEmds BofymBamnéo Gogbgon gsdmobsbgds (6sb.4.2).
oagn bygaeen Agbysibgia

proy
Gabyabgdal / / A\ 2 X

waddinbs 7

dglydibgials
b1 waddi by

dglnbylot -
Snmga,a & ah:jﬁ L-«génh

rd
s
| P
25 "
(J e
Ay gln-1 e gl npent deggtn-2 apmeb e gho?
adgndins g mding

Bob.4.2. gmabogno 396l Jigmo ,eglaalpdols
asbaformgdal™ sdemysbolimgols

Absgober S/T-Jlgmadol 3mboiogddo dsdggGms megbmds 1-
b o6 by smgdedgdmegls.

genB6Beéramo  Lobggdnto Jugmado (Elementary System
Nets) S/T-Jlgmgdols dbgogboe sdsmmo mbol 3gcol Jlgemgdol
geroldo  Borol,  Gmgmég  gggems  Lbgs  Jlgemo,  Gmdmgddog
Jbenoe gema3smmgebo 86396008 Eabadggdo. Lhgemds abas, Gmd
ggdabBatrmem  Loliggdn®  Jlgeaddo  gomo  Imbogos  dgodmmnds
‘5&‘5‘383(8)315 g6 aaﬁdaﬁﬂs 'Bgogaayga%. 8{]13&6‘5301}‘3@, dolido xaﬁc,(gn
Ggomgbo 56 sOLgRMdl  @s  Ggemo  Fogl  (Feefgesl)  se
ha}}nﬁmai‘)h. s0als0ab, 3{33335@).)(41?]@ j’ljag:rgﬁ 15015(3)3336'80

246dsemmmas asalisligmagmol 2593900, oy gm0 dsaby
39dmdsgemo dmbons 356 396L 337 Baogegl [15].

32



&Y/
N Z
dolsgsb a9blbge3980m Mbsga@onbe S/T- Jugero aag'imlm s

360T3bgmmds 56y ol gsdmdsgsema 3mboogdols a%mamaaan,
dsmBo  goobslbgmgema  geodzgds, o7 gagens  Bgdsgeew 3mbog30080
3o d{]ﬁm adbgds.  sdslmasb, Uho%ﬁmbm S/T —jha;:»abo df‘)d.);:y.;aaﬁ
dmbogesdo  geoby  dgdo  dedggHols 26 lgdmdsls  [18]. s asb
a.samggnﬁaﬁg, ";]hacﬁﬁmbm 3Gl j’ljz}qr??o aéﬁa‘aﬂnh Jﬁhabmb‘;
aa;g.shahg;::ggmh asblbsl byl 396 9dgmoals, 3@3836@).3(6-3@
Lobhgdn® Jbgemda go odadoo.

4.3 bobsbby AGST0 3780 Légmadon dlgaglio
gemadgdetramo  bolggdnce  Jlgme  @s  S/T-Jlgmo 3obLbgsgmnds
'Bz]hﬁm_fmabob dsbgGom: 30633;{3'30 aosbslamamo T 496 a%09390s,
dgmedo ogo bgdssdrormmos.

P[ Pl

O _—0 ®— =0

P, T P; P, ¥ P

mgdgbetrgma LobgadnHo Alsgember S/T-Jbpemo
Jugemo

62b.4.3. géugogmmen dbgagbo ws Babéryengdals
Fobgdoor 3e6Lb33308 7m0 3960l Jugemgdo



Y/
NF

4.2. Lob@gdneo 3gB6ob Jugmagdo i

System Petri Nets - gggms  bgdmemfgdomo  daggemsbolysb
206bb3sg900m,  dspsmmo  mbol 3aheol  Jbgeool  d3ngmoolbls
Focdmspgabl.

dopoma mbol 39Bcmol Jugmgdol LFebestdnmo bedszool
mababdo,  LobBgdneo 39860l Jigmadologal  gebolisbmgegds
JobbBsbndo, G3meegdo ©s agbiiogde, Gmdgmas gHmmdemandsl
Lobggdnco 398Gl Jlgmol  bgEnddnes gforgds,  bowme
aoeabsligrmgmadobmgols asbobabmggds goblbol Jomds, Gmdgmlsg
“aopobabgmamol  wsdgsge gpbaes” gfowmpds [15]. Lolgydnea
39Hol Jigmadel doGamspo geblsbrghndgdo dgdwgans:

asblabrmgigde—1. gojgem L lgmos. Il A wbogg@lodo
moomgamo PEPs 3mboggoolimgols sgofliotgdl dogmdstgmdsms A,
Lod@sgemgl, Gmdgelisy A-do p-b Eemdgho fmogds.

336bsB3a9ds—2. godgeo T Jlgmos A bogg@limdon, ds580b

L Z-b dugmdsérgmds a4 oooogamo  deboieologol

396Lsbrgeagl Loddagegl a(p)c Ay

2. godzeor teTs. Jdgrgds m momegmmo debsbmgey f=(p,t)

o6 f=(t,p) G gomabogols asblsbrgagh Lodesgemqgl m(f)
CA,.

b 6odbagl,  @md  Lob@gdgmo  Jigemadol  3ebozogdda
Gaeosols  360dgbgmmdsms  bod@sgmol  dmmagligds  Bgademgds,
Ggomlog  gmagdgbdoatrgmo  Jgdool  Jbgmgdolash  3s6Lbgagq80m
aém%a agén 350’8353@{*}601& 3&({3)..3({)32)‘: Bgf_}dgj‘)oo, ﬁaG aaogag“\nn
ebol 3gdg00l Jigegdl sboliosmgdl.

Lolggdg®o  3gdeol  Jlgmgdol  Bobssdlo  bfowddnesdal
36900%bgs  @aggmdbgdymo. 3s63LsBEatme magowsb  3mblEsbEols s
Fabioot 3bgdgto.

336bsBmgagds—3. ogndzem A Al w60l J3qboddsgmams
Lodérsgmy. ‘

1. Qésﬂ'BSam aeAi, ﬁmaameoO I<i<k - man"i). dadob  a-l
gioegds gmbbgebgs Lodmsgrmada Ap...,Ax ©s Al gfmegds a-l
gemasbo.
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2. iFlntl - 030l @agndsen Bie{Al,... AL, ©a 30‘);]3‘5013 i (_ﬂ
f:Bix...xBy>Bysy o060l ogmbiios. 80T06 - ;]S'mgg;]ba o dspsnntas
ApsersAx bodbagemggdby. Lodésgemagdo Biy...,B, Fo6demseabl f-ols
sé3:0d968)000L  Bo3gdl, boee Bhyy Bgegaol odl. n+1 360H970
(Bise-sBar1) Fordosepqbl f-oli o6l oo 39dgabsotrae o g@agds
BIX...XBn%BnH.

Loliggdyeo 9ol Jligenols bgerndd e 3obbBsb@gdobs @

“835(1(3”86”1} 'ljoaﬁmagr\nah o ownde.
296bsbmggds—4. ©sgnBzem Ay, Al 960l 13315(38(‘).33@30)5

Lbod@ragemg,  Apye...d 4obbgobEado  Aj,...,Ax-To ws  fyaenfy
C(’}‘E]Gj(j“{}bn A;,...,Ak*cb:]. dadob A-*-(Al,...,Ak,d],...,a;;fl,...,fm)

Foodmewa bl bgonddamst. Ag,...,Ax doghetrgdgmo bodersgmmagdos,
Aol - goblhobado, bormer fi,...,f, - o16d30000.

LdoOnddnegdol gnbigosms d9dagafenemds 09635800 (369000
spoffgdgde.  og®dgdo  Fgor3eqb (3moEgdl  © 30bB6FHPRL  ©s
obgag OO (I (33meRgle,  gbigdam  3magh3o
3004698 e dbodzbgmmdasls Qaﬁﬂcgmbh.

mgedgdabs s G3emsendals 1390 %'aﬁ)amlmgaaﬁa(g
3ebgobogamo "Smmbmaﬁama amﬂh.sb-atﬁa?)oh" bolggd. 030 dgg9bs

dobszgdons 3 Amdbdsigdemaliogsb  (u,v,w), Oodgmns  (30gme
dordlisby@gdel offeddmgdls  Ambagndes 2 dgbgxato (m ©s n).

LsGgob doamdscgmdsdo PONOTYERO derdbdstrgdaemo
I JoEmn® 3;33(';8.)&)3(*)6580&, bergmen A5O3 3 3dabed do
derdbdatrgdaemo doooboglh  dembsgdgdl  meogg d9bgxg60bash s
dbomme 3ol dgdegs, G mGoggliash o 395gmommads,
D06 bEabs e gorm@ damdstrnmdals,

Umali.sb‘aﬁaboh JoGrznmmse U mdneemdls, 38ﬁ3 Vs deamels
w. 44 bsbabty  Fo®dmmanbomos Lolig9dn®o 398®l  Jugmo
dm353mema Lobggdalsagal.

sd dgdobgageda 3gBeol Jbgmol L GnddnGals Fgdeggo Laby
0Jbgds:

"Bmmbmammo dodbabyérgds''=(users,managers,

USersxmanagers, Managersxusers,u,v,w,m,n,succ)

bosy suee (obyrmolg@o Logysomsb suceess - "Fordadgds")
ammbmaﬁnh Fa6rdsBndom  Falermemgdals dofgadamo  ggmbdzoes, dalio
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NG
ségmdghBo X 3mrseas, “mdgero users Bodobss ©s Fglodododivggy e §
3603369mmdgdl  dbeenero {u,v,w}  Loddogmopsh  omgdl, %g?%ig)uum:_
mage@  Suce-ob 3609369mmds  Gogdo dmdq3ber  spgamsl  dmgato
demdbdatrindamos, Gerdgeog cB-;jGjGnnB 83'3339’)?500) 83639@3{4)01.)5

dodstrimgals TRendsl Q{]b‘:}g:»mbls.

x 3bogss y-ob

(y.succ(x))

Yy 3bgxg®0
(x,¥) dmgdlaby®s x

mdbdorndaemls
. users = {u,v,w}

|

I

: managers={m,n}
| succ:users->users
| suce(u)=v
|
|
|
|
i
|

succ(v) = w
succ(w) =u
var x:users
var y:managers

X neggoh

bsb.4.4. Lobggdgeo 3gBeel Jugmo
»dmombmgbms dmdlsbyagdols sderysboliongols™

Lobggdne  Jugemby G gegmms bergoghmo  Fodfgds  og®dos,
dogommams,  (X,m) @ 0go Ygogegb  ggeeebsg (X))
46U bEoba (M), Gogoty badon o gbodbgom.

boliggdgdo  Jugemol  ddemdols Joggem  dox by, sdorgsbal
3o6mdal mobsbidae,  dmdlsbr@ndeb gdmemedls U dedbdatgdgmo,
s3Iz M 3nbgxgcoligeb.  d58ab mgédo  (y.X)=(m,u), ogedo
(x,m)=(u,m) s (33eoE0 x=u.’

o X-b Lbge 3608369mmdal dogsbodndm,  dagsmmomae v-ls,
aoaboligemaemo 3 dbabmGadals dmnbeghs” 30 31501315536.), dog 6100
3350 H3odbsbm@nds” - 39Ms, Gugash o8 mAel (v,x) on6dols
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360d369memds (M) gbes  3obegl, ol Ladmaemgdalsg Sm‘bnﬁnn?}: %
(,y dbswes x-0b dmdlbsby@gdobmgol”)  Lsfyobio 3993390 mda Gl 1
odeggs ©d 'Hahalslsﬁohagg, Jbgema 86 03 Baggdls.

quee  Gorgemo  Ggdebggggdatiogol  eg@dqdols Lodésgeg
Bgﬂmn@.iﬁabo (hoﬂﬁéaggﬂ'maﬁaabo) s ﬁmﬂa@ne Lsdo @n.?n‘ua.):
dmﬁ'b@aﬁ@a-mgﬁan, g6 Jpos-oghdo s 33memo-mghdo.

3bbBsbs-0g@do  Jugemdo 8Os (e 3o 36bBbEad0l,
stradge J6babiEndol  (dagarmomac, BayrGagao Gobggdol)
Lod@sgmgms  sbsbgobogol  gedmoygbgds s o3 dgdobggzologol
Jmboggool  smdbodibgmo  Fmg  ote yeblidsbgal bodersgeals,
sty boddasgeal smdbodgbgr Loddmmml (woe mamobgé skml)
Godmapanbl, bome  osgse  LodGogeg  Jligemob L@ Jiymeols
20bLsbmgMems demm 8o smoffgegde.

g36dos-mghdo  Ggomol  sbevioigess, smobodbgds M-
boddorgmmmo s 3gEoob  Jhgmdo  yobldebgdal  (33ememo
G0 bméol  BHsbbdnGGomgdsl  gdlebregds  sea7dghd-(gemamols
360936 emmdol Fglsdsdobsg.

@3meo-oghdo sbggy Ogomol sbeaost  Foddmsmygbl o
Jugmde  doposbe  Lodfsgmol o6 3ol J3gbod@saemgomes
3omabisthebo  gadmoggbgds.  mg@dgdel  Loddegmgms  BHodgdols
aaaé{jgnm[]&n Bmggd';jg:m.s 45 Eab.ﬁi%a

‘ S5} e ""‘."ﬁ"}a) ) ) ::v" W‘ - 1-'-_ -

| - s F S
e T , {Pfabry; Grinaa ,«li‘l G
: %1 P ool qaumoe, Ky rbyn: Kbyrte Fry:
e

o P T R P O R O O AR
g maa J Y Ch .ha“‘"*"-‘at' ob 64:3q|a s




N ".,’///
N/ 78
4.3. dsmogmo Embal 39B60b Jlgmgdols . -

éﬁsabﬂ EUEES (RN |

33(?)601& Jopmadol  dag dg:z.ﬂm(t\mﬁ aobolsbratnds 9@ el
Jugmol  Bodo.  sbagmo Bodal  asblobmg®ol o6y Bgodegds
drogombsotio  ogmb.  goggem  3gBtob  Jlgeol gashbos  dgdmgan
Lsg@om qem9dgbigdo:

- 301%0(30360,

- adebubgengemglo

- Gyl
Godmgdamay 3gdool Jbgmol atsge ofdbgds.

3960l Jlgeol  sbamo  Bodob  gablsbmgMobsl  Legmdgmem
Woege 3gBeol  Jugmol  gésgos sogdamo @ ogo  dgdrgmdo
sbisbagdoms o gpmbipogdom 3gdool Jigmol 3mbiegdmm Hodsdwey
3.&6mm3g36.5.

39@ol  Jugemol  Tbgeolbgs  Fodgdo  gOedsbgmoligsb
dgodmgds  3oblibgegmadmegl  dsdgghms  Hodgbom  @s  domysb

399m3eobsty gemasbo  dstrgotigdols  Lolggdom,  Jbgemols
22396 d0b sfgtem (Frgde) sb/es guesbsbgmgmms 3sB3gol
T 9bgdom.

Frgade 3gBoal Jigemols gemgdgbBgdby, doGomspse dbemme
Foofgegoos  @s  Bgoiegl  gegdgbdol  Lobgegll, dsg@sd a6
b9dsbBogeb. Bqlsdedols, olbobo  Jligemol Fgliergmadol  36m39Lda
3060093960b  (33emob. Fegyeol  @sbodbpmgds  3ghtol  Jlgemols
bob@sdlm@o  jmbdGdmemos.

sdol  dombamsgem, shsmo  Bodol  Fwol  asblsbmads 7337
bogdatolios  0dabogol, Gmd shego 9ol Jigemol Bodo ofbqls
30bbsBmagtrgemo.

3mboggogdby,  ge@abisbgmagmgdby ob/g00 Ogomgdby  wOHmamo 1
Qa8m35360h Baﬁh.}'ﬁ[_gaﬁmh OMOMO 33(55)05 (-]13(](;3015 6030 'Baamojglj, |
©3gm3bgdol  Emms  sgmdsoy®  asbsfomgdsl - bodoldn®o
39300l Jlgmol Fodo s sby Tgdwga.

39860l Jigmadol  Badgdal  gsblabmgol  muem  gsGom
asdgder  dpegmo @ebol  3gBoel  Jlgemgdol  dgggemsligdos
(Boaomomse,  Lobggdagdo  39B@el  Jbgmndo).  Jzgdmo  dmmge

N
[we]



M

=

i

HEA i ]

s03fade  gagmety  geaem reodydsggde ©5 3333 GTT e o
33(551015 Jsgemols #o3qdb.
ggdeeo 35860l Jigmado (Coloured Petri Nets) domagmo  mbols

3pHtob  Jbgmadol  gmelida  Bgwols s Ubgsmolbgs  @odols b
9ol 3390l Fgoggegl  [7] $oedobo ;96000 dberenm
Beseogoobmgols 353moggbads s Jlgemdo 396Lb39358memo
3ot 49G00L  sOlgdmdaty dosbodbgdl - sdagetio Jligemgdols wadagmo
cmbols 3ahGals Jbgengdaligsb 3.)3(’115.5&833.};9, Herdimadogy
9O 396m33b, 83" o 3953k dgo(303L. B9GP0 39Be0l Jbgemols

LdOnddnos bsgdeme Gogmos ©s ogo dag5m0 Lobgmdols Fog90b
o33 (66.4.6).

X

(L orpdabolddody oo™ i+ MIBENIME (1, srfobobgdogmen”)

1 @ umdgbolyfio PP e TaeT—
13, w3 ghageo 2P g akg o donta Rt ;L a¥rge }

J e

T, oXghofonto 3y . o LS
/.- SR o S
] (L wopBobiolyydo g™y
(n,u) / J“ |
/omw ;'P
/ ‘ e |
e SESSION |
 dghegeb (). p P ‘I
Branberghs o e B33 fromeed
£ s \ . . /’
e mup) o, e
., ~ P /
e, /
. LI v g
D Ny )
{ guthsme e daBegeb | p 7 5,
\J | by | Sexbgegpe )
SESSION 2(HP Laser Jot8050°)

1336 bs g bo: i
IType NUM: Integer: Tyype NAME: String; Type NUMcNAME: product NUM*NAME; :
:Tﬂ}r PRINTER: String; Type SESSION produst NUMyNAME “PRINTER, |
:*: ar n: NUM; var u NAME; var p: PRINTER; :

63b.4.6. gghapa 3860l Jlgeo 093030l Bmombeabsms
dmdbsbo@ ol sdm3ebobomgols



/// .

ggdseo 3nBtol Jugmol goggem  3mbogyosl geshbos &36&8

sl J’JJJ J_J.J

o0 Fegi babgmo, Godgmo  smdbodgbamo  Fool sb gmoglials
dogbom  offgPgde s dsdogo w6 Fgmagbomo  FHodo  (ImBogzool

a3900m,  gndbogom, aobsmgdnéo  Logyze Type o6 Color).

dogogmoms,  dmbogos  ,0mdbdséigdemado” NUMXNAME Bodolso,

Gmdgmoi [obsbfs@asblsbmatmgmo NUM ©s NAME Bodgdols

©93508 gm0 5.53(4).53;3:)00) 6'.)5)3(*}(1{]3536&.

gadeo  3gBGol  Jlgemo  dgoiegl  mpcee™ 3ot 3nr133L,
Oedmgboy  gebgOgdgmo  Bodol  Gglsdmer  360836gmmedams
Lodtsgmal ob dgeaobodesegmgl (3eddmgddl) Faedmapanbl.

3obolabrg@gds  goblgebgoo  (3absogdato  Loggzs  val),
Gameegdo  (var) s ggbjgogeo  (fum).  Ubgsmalibgs  Bodobs
dobsgzgdons ercrols 3°30069500 sbsbzabmgal Asdmogabads
LodGagmgmes @8 gmddmgddadol ogméoal gemadgbndo.

ashes  dmbsggdms  Bodols,  ymzgmo Jn%bozoal  g396m0n
Bgodemgds  sababol  3ebogesdo  dmigdym  dmdghBde  Fndsgsemo
B0 dot 39M9d0.

bsoboggoagmobaogom 3o gogds  bobaslbdnmo  @gfbol  Loboo
aadmogsbgds.

dsasmmomsg, Lafgols deogdatigmdsdo devbagyns
8dbstrgdrmada™ Fgoegh NUMXNAME $o30l gnse 856 396ms
dgdgs  Lodorogegl  (bsoboggosmabsggom  Bstigodigds):  { 1°(1,
»008060bBAsHMG ), 1(2, ,m3ghegoto-1), 1°(3, 013965800~
29, I'(4, ,,m356s8m60-37) }

Bagmtamndms ho%'sn'lm L1 -0060 gerggemo gemgdagbBob

sl goli8o (dsls 6”3‘306035&)0 ngggdbo) r’fmagggn(j Dmomgdl,

fﬁma 3mbogos  stendgdal 1 dmpgdym mboggdl Bgopzegl (264
36 lgdmdb dbmgego 7m0 derdbdstrgdgma Lsbgemom
swedoboliges@ncoe”, Gmdmals Gogomo bemdgos 1). od dgdmbgg30do
335J3b debsgdons  gmadabBodol Lodewsgemg, boeme 2°(,HP Laser
Jet 8050%)  6oWbsgl, Gmd LobBgds Fgopsgh 2 ghmazeHimgeb
3G0bEgel — gb 7439 dneedolodtagemy, o6+ Jo83emgddoo.

oy bsoboggosgmobszom doer306960L  Bodlgo dsgmash a6dgemas
(dogommoms  dmbsggdms  dabali sosbmdom  Rsbafgml  gedmbabagh),

dotrgndb  gliggembodo  3s65babmg@gds, Oedgmmoy  Boswogonenae
mobbgmgds 3363960l Hodol Lebyel, dsgad offnéads ba%aohanm.
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Y
%,
47 bsbobby glggombodo  TARGETS sbabogl haao%ﬁac?lé.JJmJJMHJ
1.M Lodéogeogl, oby o3 Bgdmbzgzedo baym@smm@ ﬁn(jbgm;_
(Ladobbgms brdtigdo) Lodésgeagl 1-sb 10-3g.
TARGETs 0l 358momo  go6osbo  0fbgds Lodésgemg {171,
P 1‘3,l]‘4, 1'5,1°6,1'7,1'8,1'9, 1'10}

N
N 'Ib N N 9
-~ . N
[ MEede 5 | %mmu ',- | val N=20, :
R — I ¢ owval M= 10, '
/ : Color TARGETS. int
; with 1..M,
cvarm TARGETS,
swolghas e .
N —L E m TJARGETs
./.fﬁ ___\M\‘ ’ ‘\./“‘*ﬁ_"‘k\
[ BSemgme b ( baoNGpzao )
| abonmme | I S
N -____"J..,»’D E:, if ok TARGETs
= 17 then Empty

elsem

6ab.4.7. séaegd gadobodgdmmo gafsmo Jggtals Jugema
0053600 Lol sdezebolimgals

o833 babobbgs slobmmo 330098 9630boGgd o IR0 360
338mbabyerogds  (3oHmdol  deamgo)  ggfewo  3gBGols Jbgemols
®3ogmgdba, Godgmog  gerabislgemgmas 3993900l Lbgaeslbgs
Jotrndndl s Baenaadl  olisbs L, o Wm0 o Jommools

J Q 0% 030 3 d 23947
3388‘%0@3&,&5 asobogmagemls a9bbguggdmmo 3609360 mds
an{ﬁmguba (o6 gorsbslgmamomasb 30bUbgsggdmemo  360836meds
3980938}, d3aBmdoliol — gs6lbgeg9dmmo.

megogee dodmdols 3bodzbgrnmds Lbgowslbgs dgdmbgazgedn

Lbgomalbgebootise aobalaboghiagds.
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abaoeddonm  Lodymsgeegdde e '38560{)3&5—8@;3.5&){&%15
megse  derdbdetrgdamo  asblabmgdsgl, oaém&aéﬂ(ﬂo Lod- ,ffbé-,‘_@ﬁmhdlb
- gdobgggom bogopgms 3gbgdedmdo s by Bgdwga.

Baesa el JlgmgdBe  gaamety  gofgemss  Bghfydgmo
35860l Jugemadols @5 ©a3OmaOsdgeals (0g@e@ omeoemds,
dognmeemds — oo Lolgydgdol  dmpgmoadgdobmgol)  mgedas,
(3 0gmOeTmosh gomsm dob o 3GsdBoznm 00678 adsbagy
30630600l msbsdgemmgy abgm®dsonm Hadbrmmansms dtegem
o396 8o, Oeetrndo(ges s gmd7i60 333000 3Gerdym gmemada,
smeom/30pqm- @ m3ghsgommmo  bol@gdgdo,  sdsdedmeol oo
3 Msdndol a3t ddnde, bo‘bﬁah-\iﬁmgahg&n s Lhge.

pmgobsmgals AR 39Gals Jugemgdo s dolo
g0d3odgenmo  Ggsmobsges L, CPN-Tools*  dbmgmont 40
daggbols 400-%g 398 mepsbobagedo  psdmaggbads Lol gdgdal
dogrotgdol  oblgemdbdee  (dsogsb  100-8wg 439O 30men
4md3sbosdo)  [9]. Fobsdmgdatiy  Laswalg@dsgom  badnBsml  @ogo
9db39G0dgbndo  Lfmege o3 obligErmdabiEol mao3gbbodgdmma
396booo odbs Bglicrnmagdiemo.

4.4. péHmooo 39ther0b Jlgemado

eoOmomo  3gBeol Jigmada B3JdmdGagem  ymagemo ool
3960k Jigemolimgols EOH@omo asgsdoegtol  @sdsdgbom doogads.

EO®ON0  3sgstmmgds  s3emgdgmos  Ggsrrto Ls3®mdemadem
boggol degogmmotgdoliogol, dol g069d9 3qB ol Jugemo dberree
bobggdol Gempgbmd®aga sbagmoboliogals asdmwands.

e6Heomo  3gdool Jigma 4 Bodol s@ligdmdl: Jobogomé-
pémomo  (Timed Places Petri Nets - TPPNs), @ﬁbﬁ%éjﬁﬂ'ﬂ(p—
ecmoma  (Timed Transition Petri Nets - TTPNs), O gogo -
©OEMomo s 436 ggernm-ptmono [11].
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obobgol s @adydeggdst  gbOnbagm g, 303968 9JuH 760
Badbormegool  dolmddogo  asg@gmads  Ibmmeo dberegemam
sogmsdmool (WWW — World Wide Web) 33900b  3Gm3ldn asbes
Ibsdmgdomo.

HTML-3s  ob@ydbgdol  dbmegemom Joomee 393080
aag.}ﬂ%’aaa@)n Gerwgmo  dgelitrnems,  dolo \m'aﬂlsg_fgabnm 05(535)63(3)'80
39bosglgdamo  gbaddsbstn  Boggmmdol  obam@dsgoals dgdbols
domigem@s  dmfaltoges s 3odstrhoges,  dsg@ad sbagmo
sdegebgdolmgol Lagotim Loddmasg@ggdo HTML-L o6 asshbos. ago
Fodoswanbl Ligesa®  obliemdposms - Fgandol dybeomenem
6390k, Gedmadog, Geméyy  §abo, Rgomegdtos Gadbdme
((HTML) o3s0m8o obabgde.

3Ompcsds-dtegbomgdo  (Internet  Explorer, Netscape,
Mozilla, Quanta, Opera) 6‘&(1500)'5.5313 HTML'(B\SDQ?]J s ds1iBo
selfg@oma thagagdels d9335md0m slsbogl 0bgger®da(yosls
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N7
dodblotipdemol  gy@abby.  Bsp@ed  oubsdppbegy  obdgsEglr L,
Lg®gobadobmgals 360b(303mem sdm(yobo odee nﬁ&gmt‘)ﬁ.&eoob
oG350 sbsbgs,  s6adgm b@(“:mi]@v‘jﬁo%o(}m@, sy HTML-G
g.)d(ﬂ)mbﬁnaagg s Agmdemos.  dsldo Bmﬁooaaabh ©s @363‘“’
90356 gmmab 3930060 o ashbosm, (3 8;:703{4) M‘;mm@abh
nﬁcﬁmf‘aaa{}nnh ang:mli’)'li. 8.53¢Qmmogg, (:Eh(?)ﬁ'gjecm:

<feont color="red">Text</font>

spgoro asbsgndos Bgdobdogéo bﬁog%aﬁmhmanh, Omdgmogs bgcogos,
©od Lagodms #adlgol “Text” Googmo dG0980m alishgs, Bsg@od
s3abmasb aobmsnh Bﬂgaﬁmm, HTML-cBanmn‘lj G0 szomsl 0bgds
bty Hoge (<font></font>) 39bmsglgdmmo, séols 07 56
ogo  Ubgs Boagdel %[M33d9680, o6 m30mmb 34399098098 mem
(2_3)883615 Ly am()Gaah.

BoJdmdeags, 0bggerérdszools dgdbs 5 sbamobo
ﬁ&rmgha?)ﬁnan Bodbdmeo  geomals sbagme g 0m@am “1bes ambpgah,
633 abggerdrdsz00limsh dn8omdols 3637939876 dgoeels
§o63mamabl.

HTML-ol  35m6y Bogmmsm  dermgbaemends Dbes  Rsomzgammls.
dolsda Baaq0ol h(?)oﬁggoﬁ@)-agyn b5 36md0 'Bg%qu]gﬂgm {803153;903.5;3
3pMomeyemo  d93bgd0ls) s doummdg 396 3albedls Lbgswslbge
Hodal angmﬁ)a‘hGnﬂgp ar)mbmaﬁgéh (Hﬂgr\n@oaa@m, Hamaaoé)odgﬁ)o
©s Jodom@o godgegbo s bbgs).

XML-3s bgdmery 36Omdmadgdo §addsggdom 3oesgd@s. dalida
5% ool Fobalfom aaﬁlso%qyﬁ'{]@n Haagoal B 369%0, XML
Fomdmaraqbls Lsfgol dabolils (Bergogzosls) dmdbdatigdemal Ba 70860
d060d36980L  gholmgol  [13]. XML-gorgmdgbpos  HTML-ob
3153¢31mcg $gagdols h.sg;-adaggg‘ha 303909, dsacrad dolsgsb
36063030 396Lbgsg0930. »s30bmagsm XML-gsogmols
bOIBIO 85004303000 Lot bbby -dembhy-
501“7)301;, dobo sbsbgolbmgals L3508 60 3egersdnmo
‘;'J%ﬁ)v(angggmq}m Logotre {3.53-)@@03&;3, Faegeneo 36936535
XML'Q(")J‘GBSS@B& ©s 0bBgebyd-dcrsm bl dmeols).

XML-t  goshbos deboggndos  Logyeggdosh dodstrmgols
aglmdggbwmbabo, bamgaboe c:fi@aﬁﬁz}@—Jﬁmaﬁaanﬁabnh mom Jdols
430 ogtgmabamao B:ﬂi@aaa (JAVA Script, VisualBasic
Script, PHP, Perl ©s by bytodgmmo s  so dstrdym

13



Lg®addyamo  g6n30)  gemedl  XML-pegm3i6@del  wady B
baBaemndadl, g 3ab Job=y6r-cosder goadnmo 3G rsdqdo
sl um Lamggomgbo J3b0bsgzosls Foedmswyabls s
aﬁcBmﬁ)&)BmﬂJ as(33emols Uﬁo;;gﬁlmgif]ﬁ eEdsBl agmegebmdl.

s8alinsh XML-30 Fqbsdmndnmos wm 7396 d8a
an6s@ oo d9bsbyema obggeredszoal 3060 meemdals
b EOmo, Gedgmogs bermmoso Lhgamalibss $Hodols
deba(3gdndoligeb Bgodmgds Fgeagdmegl. 9Hmosbo ymbBtomal Jeby
dogmosh  Labatgadmms  0bgm®dszomemo bobggdols  9q4d6als bofFyols
9393b730, Gogeb sdoo LolBndol Lbgswsbbzs 30330696530l dogh
doabozgdms  bbgsmalibgs  gm@dehgdal  gedmggbgdon  393m3gmemn
Bynmagbndemds admagomsa aggamo%baﬁ):ﬂ)a.

big@adamo  gbgdn XML—deVJa;}E@nh 53 8sgad0b-mgols
wsdohgdomo  36ma@sdgdol  (LyBodggdal)  Eafagdels dmombegl.
sbsbgol pem g85dd 00 dgmeges gadgn forgbdgmo bomméo
3bGogngdol  asqsdomgbope bsyégdo XSL (Extensible Stylesheet
Language), &odymog XML-ob Wggosmaé  obligémdgosms
636781 G atdmsmanbls 3 dgazegl XML~ 313960l
gomdheogool, dsdBoge ©s  Gommo  dadbol s bbge dersg5em
Bbdosk, Gmdmgdoi Fabgdol (Rules) 334s6otbdtgs ©sg3mdbgdmema.
XSL-fhpfberemorges g3y Aebglgomeos  gagmes  gegégmpdam
0696608 -bGembgdo. ;

XML-po 370569000 a3 B398 36365001
(Bsihogoe O™ godgsm,  XML-3ésnb965000) syl s
aaamgaﬁg?b, Fumamﬁ ‘631&0, '38;3.)6‘136001 3(30(‘)3 el @©s Botﬁx;]?ﬂj 3
dmombegls. 960l b gemmasbgdadopsh dofgge  Gogdo dydsmdol
gg.b&..);:ln Lofidsty s dgblog@gdol dspmecmo batio 3&8?105)?)33\), Br9¢3 )
@3hodobagool  Ldggosmado  dgomegdon  (Compressed XML)
baGommdmog asdmbfedgdsmos.

boga  dgdobggzede XML-pegdibo Boduga  BoGdsBb
beos 8930008 L:

L. o336 ol bsmen@8a (shapmnds ngoon XML-pm39dg80
3060Lool bedtoms @s bbgs wads@pdomo 0bgge®ds300m;

2. gm0 3edngd” Boab sagomadmer whes dedgagdeegh
»eadbes30” Boao (HTML-30 +30l 2730 gdemeds s o0l ).

3. XMIL-3q bodderemems A930bE 60 336066135
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1/

4. s¢hyOadgdals 350’8353;}3?}632&0 g39emogol Mgﬂ.sgrgagi‘;ijﬂmla
mogligds.

5. Baandols hoadmmemds” (ngﬁ‘m(ﬁdno) d3o3600
JbBOMmoG o, sdomd “a08m930” ©s “Q¢8E‘36¢30” Baagdol
dodegzemdsls 3&@08%'333@0 360’3363@:')60 adals.

LaFgol o Ludergmere #9390 Fodols 39bmsglindaem dorgem
0bgger®dszosl XML asbabogmagl, ey dbs(39390Ls, sdoghed
HTML-olps6 asbbbgeggdom 3somgsmaliffobnds BeedsBhodgdols
i 9em8aidhndog; ((306’)03;:!0 boddereme, dmdgoq36e bg®adeobols  6aBsbo,
Bodmms30s ©s Lbgs).

o XML—QMJ?JB’{]S@)O Bydmeryg Fabgdl o6 sGmgasls,  dols
QoA aG-b 60 (1506(3)‘)‘:]152]{4;‘5(\0 bfeeo0) ©m3dgbdo gferqdes.

abols dmﬁhéﬁﬁd{jo&. ‘bmaéQog‘g, XML-degaaﬁén o0
dosga®ro  ged3mbabBol, 8eobodzbol  gemadnbigdolis (Markup) o
dmbs39dgdol  (Content) JO0m3momds|s Foedmamaqbls. o7
3sb3830(3mdo, XML-QM(;QH{JS(EDO Toands Jem 9396 b0l 6336900k,
PCDATA oo CDATA-h&r]Goabob, sbagmoabsBemmals ©oMyfihoggdols,
dm3gbiségdols, b&aehnaém;gmabnha © Bhadbdaco 3:*)5&(333360153.55.

2003960 XML—deﬁagﬁ@)nh 15@)6‘35@‘363Q0 deme 300
- gm30e0 sGsGogmo gegdibio sppermpdmee Bomads LsFgobo o
bsdmgaener $Jadol,  s3égom3g  dsm  Gmols deronagligdemo

derbo39dnbotia sb. dembacygdo dg0demmgds %’Aﬁ)BmégaUBg‘\)ah OB
Hadud L, ©m 3739680l BAQBSUQ’ Jeadgbdt, PCDATA o6
CDATA-BJj{jmh, Qoﬂa-a'aaz}a&agg 06 diosl o6 4dgbBeal —
36 33 JBo g XML-deﬂaaﬁénh b300Ldogm bofagnl.
89685801 bogtrgdo XML-QF)J@&{}S@O% 0366 Joren
h(@ﬁ)ﬁ;}@gﬁah 3.35"{5‘5?5;:336).3315. 46mo 3@3835@)0 93600,
3ﬁm66¢8.s-05(5go‘ba@)mﬁm ©e 4797680l Fog00bgel doligsb offg9db.

0 903960 (3engmas (3cbag39390L o6 Fgozagl),  dobo
bo%’ﬂnbo @5 lisdergmenen Bnanse Jemosbrgds 9300 BOOdsfon:
<&ago’>

48gbhstr0 sden(3bemds GeGdsdoo: <!——dm335@)¢1‘m-—>

sBodad0 J0gdabob »30ligdgdls 336bsbrg@agl, dsgsmomago,
dals 360336nemmdals sboggdl. oo bogol 9280 solbsbgds
BOOIs@om:

<Bgao A@)f‘)o&aénﬁaﬁna353gm&o>.
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N

B3g3boddergmendo  9bals 3Bl Emd0sb 336Lobmgagls @y
dmbozgdms  dmmyBo  dsmo  Jotwsdotin Batrangs ;;gmd;\jﬁﬁﬁé%%w’_
Londidynesl  sog3b, sdogymd  doba ®oibgoma o6 boddmernto
0gbBog0gsBmeal gedmygbds brgds Lodote.

sbamabagmtigdol  podgdHoggdo  asdmabisbids e dohom:
<Twotrgdtogs 7>

CDATA (Character Data) dm6s(3500s 36ge,  Gdgmlisg
sbsgmoba@odo  asbobogmagl, OOIOOG  NdBImm Hafbdlt  delBo
oblig@mdigondobs s L3g3boddmeaemndals 2:bPBggmem,  deaced
J3gbe-dobash  asbLbgsggdam, 30dm0ggbgdl sl Lbgoeslbge
dobbgdom,  dsgormoma, 306 -36madadals dglisl-Grmemademse.
CDATA  dmezdo  bdodse  JAVA-L 36O03Bol 0Bl diogdo
mo3bgds. agmGdso:

<![cDATA] dmbs(y9dndo]P.

PCDATA (Parseable Character Data) - 6980ldogMo
0bggem®dsgzos, edgenmsebagy 360365d5-565m0 BB dndsmds
diymdemos.

9egdbdgdol  3sblabemgdalial  dsoo 0geséijosy s
39b0babrghml. ddmdgma  gmagdghol 33bbsbmgol dme o dobo
dos  gegdagbBado  od3g gehbormgddo  smoffgfads b330 G0
susgomgdgmo  Loddommgdol  mebbeogdam: A7, ¥, 97
Gedgmoasgeb T amomgdl,  Gmd Jan9em 360 qendabed do
Godabody  5abgddemetise  Bgademgds Igompal, 77 — 9emadabo
og0mbsgn@os (dgadmads Lagdome o6 gl Gaddnpagborma),
* 7~ Gows gemgdgbiho o6 gmqdgbos dodrgzemds §aedmmagbogmas
638006y a®dy 36 Lagomme asdmodmgnds.

9ol aMadshogsbosh  geGdsgrn®o  Bglsdsdolmdals 356
3799630 godemgds (s Lslm@ggmos) Bobsstilols 4B GOmmals
Ladgomadados  ogml  Rswgdememo,  Gedmgdlag (930 SGmaEads-
bBamobshotippe (86 oo L3gpoeeyco dorayemado)  sb
3000g048mM80 8378530006 (Bom  bbgebsotsm 3oyl
AFerendab,  obgymolineo Lofggol  parse — “sbsmoho, a3hazs”,
bogggdzgenby).-

dobsoliol  ymb@Gomo  amemolbbdmdls XML—QMJUEJSE@QB
Fbododabmdols  gociyzael  Fobabafs® 396Lsbmgegem dmba3ndms
bJgdndmash.
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A/
> 2

Lagemaolbmg XML-@e 393680l LobFmools Fdmfdndols mdplits o=l
230039980 dgoopa 3@ lndemdlk:

- DTD-gs6bobogéndgdo  (Document Type Definition —
wo4739680L  Hodols 396babrges) s

= 3mbagzgdos bgdsbdo ymeo bd7ds  (Semantic Schema),
Gedemgdag dg0demads XML—%mQ'Bnaa Bsoligsls of (3539 ggsormols
Lobom 3smeG3gl (3.33.5;*\*)001&(9, DTD—}JmSOB 30dmogabads Hhaao
<!DOCTYPE “gabgneo am9d9bdo” SYSTEM “DTD-‘BM‘IQ’DB
Lobgema™/>).

Bgdeo I 3ndoemo L‘;Q%'SHTGQ(")(‘SOQJG 33dmwabadg,  XML-
©m4799680b (s Jglsdsdols, 39860l Jbgeendols 3mbod3bsm.s
9bsby  sofnBomo ©ogndgbdol) 3039060 bbgs 068 @bqe8)-
Badbremaagdmst 9.1 bsbobby dmv393mmo bgq80m Jdgodemads

asdmolsbels.

s N
XSL
HTML

\_ J

6s6.9.1. XM L-deﬂaaﬁénh adndsggdols
bdndob némo gedosbfo

J3p8oa,  1-gem golabyda dorzndmemos dsergoqe  XML-
©m 4135680l dogomomo.

B3390 0k 3oMmggemo boffomo e 43960l $odndal
396Lsbeamal obBaexq0los (DTD), Hedgmogy XML 33968 80
339 geormal Lsbom Rsolidds.

SN URR N

<!DOCTYPE Sagartvelo SYSTEM "Sagartvelo.dtd">

39bLsboadosl  od 9ad96Fms  ws oo si®ad8 ndols
hnﬁﬁmgg::gh, Oedemaday 990003 XML—QMJ;-JBUB@)BQ 636‘5Q¢ﬁmﬂggn
0J653s.
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JAFE5920

<!-- DTD~gansazRvrebebi --> BB 0010458

<!ELEMENT qgvekana
(fartobi,mosaxleoba,qalaqi)>

<!ATTLIST gvekana

Saxeli CDATA #REQUIRED>

<!ELEMENT fartobi (PCDATA)>

<!ATTLIST fartobi KvKm CDATA #REQUIRED>

<!ELEMENT mosaxlecba (PCDATA)>

<!ATTLIST mosaxleoba raodenoba CDATA
#REQUIRED>

<!ELEMENT galagi (PCDATA, raioni) >

<!ATTLIST galagi id ID #REQUIRED>

<!ELEMENT raioni (PCDATA) *>

<!ATTLIST raioni id ID #REQUIRED>

<!-- XML-dokumenti -->

<?xml version="1.0" encoding="IS0-8859-1"
standalone="no"?>

<!DOCTYPE Sagartvelo SYSTEM
"Sagartvelo.dtd">

<gqvekana Saxeli="Sagartvelo">

<fartobi KvEm="69700">afxazeTis da samxreT
oseTis CaTvliT</fartobi>

<mosaxleoba raodenoba="3500000">faqgtobrivi
migraciis
gaTvaliswinebiT</mosaxleoba>

<gqalagi id="1">Tbilisi
<raioni id="1-
1">Saburtalec</raioni>
<raioni id="1-2">Vake</raioni>

</galaqgi>

<qalaqi 1d="3">Kutaisi</galagi>
<gqalaqi id="4">Zugdidi</qalaqgi>
</gvekana>

mobBobgo-1. XML-pm 30360 386
DTD~3¢515¢%Q3F)363600)




A/
D2l
AR

3gthe0ls Jbgemadol dmbodgbols gbobogols a u.x;?ab?)“ B
sbammabaBmcols dgbodhgza B3q6 30gosbamobgo Aot ©o-
o JBm B(S).sﬁQaﬁl@)a&Q dogmgdema (DTD, derbagyr dos 153&55@)0(3‘360
Ldgdgdo), sbggg Lbgzs 0307 goEgdgermo sbagmabaa@gdo. badermeeme
sORyae ofbs sbagmobsphodo TREX (Tree Regilar Expressions
for XML), Oedgmags DTD—%;} bogemgd J3Ss gy mcios, ]L.)anogﬁmg\:
dororoemdol  mgabigbs 3oohbos, gy 850(336313013‘560‘3 3Gol
Jboemgdol gOm0sbo 3s(33em0mo getrdaBols dgdbalomgals [14]. dq-2
gobhobado  dmygdnmas DTD-Baﬁho%Qaﬁ;}bam.s POoa30%0 s
dobo  gsogeemgbmeo %693d9680 TREX—?’)U.

3980l Jbgemolb Fodols 3030l 3sblisbmgtols s XML-g60ls
dotomago  gemgdgbgadols 336bogogol  Ggdmga 0830 godmogds
PNML-g60L bobgs gbol 3oblsbegee.

PNML-1; (Petri Net Markup Language - 353,60l Jboemgdols
dmbod3zbols  963) 30633568850, Gegotiy XML-%, ©303dbgdmem
3960l Jlgemgdols 0 379965000 seffaals 9631, b gmggemo
PNML- v 3ndgbio oaogggc‘"omgg:).sgg XML-def}BUS@B
{o@dmseg 6L,

ddoged 3863365537880 6.553’[5‘5(6(335)9301 3960l Jbgemgdols
B dsBodgdals (8cibodgbams)  bols Lobg (it dohe G ol

ﬂaaoggaaﬁag:m 6&6‘0;::36{11&0)301;.



<IELEMENT D (A | (B*, C)+)>
<1ELEMENT A EMPTY>
<IELEMENT B EMPTY>
<|ELEMENT C EMPTY>

<grammar>
<start>
<element name="D">
<choice>
<ref name="A"/>
<oneOrMore>
<zeroQOrMore>
<ref name="R"/>
</zeroOrMore>
<ref name="C"/>
</oneOrMore>
</choice>
</element>
</start>

<define name="C">

<element name="C"><empty/></element>
</define>
<define name="B">

<element name="B"><empty/></element>
</define>
<define name="A">

<element name="A"><empty/></element>
</define>

</grammar>

maligobgo 2. dmbszgdos Jealigdol 306Labmghs
DTD s TREX-%y
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N
AMT B
B0BE0M 100
dg¢dys-Berogmols bobBodol 96099968930 (PNML-o%
3obomadaeo  gemgdgbdndo) 8.6 Bobobby  sggdmemo Jeoligdols
©0s3Msdals Lagymdggenby asbobabmadgde. Jotesdotio o800
asdmbsbmmo gemobigdabiongals (,,dmﬁdﬁ)g({?)-amo Jeoaligdo™)
1da0gemablneo XML-JQSHJB(PQQE)O 91 Gb(‘mg\\v'aoo 30){338'3930.

9.2. 3960b Jbgemgdols dgs-dmeagemols Lobgsgbo

99t -deaegemols B®sblemsgos PNML-als 9029996890 8o

3b6.9.1

Jemalia NML-gemp3568 0 NML- 3§ fod 780
Ja&hal Jugmelr guogmo | <prml>-
380l Jugemo <net: id D

type anyUR |
Serhoggen <place:- wl D
axoalalgmgmo <transition: wd D
1 Jogmo <ares 1d D

source: [DRef(Nade)

target. [DRef(MNode)
azgimo <page= w D
doxp 7w <module> d D
dafggbgdgmme-dntbnges  |<referencePlace: d ID

ref IDRef{Place or RefFlace)

dsFrg 96 9dg1000- <referenceTransition> wl [D
aeslnlgmmgmo ref [DRef (Tranatimn or RefTrans)
bl e hgol- <toolspecific> | tool string
obgeidaces l varsion stnng
d60dgh gromas <value>
atogop <graphics> ]

39460l Jbgemal gsogols smdbodgbgma madgbho <pnml>
39860l Jlgmals 9bsby Fgeggbomo  yaqms ©m 4799680l Bqbgneo
Jg80bBos,  beowsbsgy 360 Gads-sbsmmobagmo e 3ndnbdols
sbogmatly ofgg0b.

Oereti(s 3603670, 3980l Jlgemols e 3180680 dgodmgds
aeoby  dgdo  IgBeol  Jugemol s @sly dg0¢303l, gmgaemo
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(3O e 33(9)5)015 jbagm <pnet>...</net> 3@34&? §
B3 bdos dmjaygmo. IS
Jemalions Labgmgdo a0l Jbgemals dgho-dorgogemols =
36360g8ygmo  gemgdgbpdobogols 3980-dmmgmol bgdeby (656.8.8)
Jotisdota BGogdon 3zsiah asdebsbremo. .

363698 e 9e29396¢ 90 dogogmmgbgde  doo, ﬁ)ma@ggbng

30eob jhz}gy(ﬁs 86.303'30 306 360 mEmo@ss FoGdmpanbormo s .
Geodmadoy  39Boal Jugmol d9dabols  3Gmgldo Gobabise =

2560LsBrgende: 3mbagogdl, 2503bsligemamadl, 6 3ermgdls, 237690k, 3
3shz96909m-3mboogdl s 3sh396709m -390 bsbigrmgmmadl. 1
3a®bogom as3mgbabsgm 08 gmadbadl, Gmdmgdlsg 3986als
JUgemBo o6 gmbgHgETme  asdebsbamads o6 aashbos (3396980,
mdogdBade), o6 dsmo asbliobmgds  @sdsgoom #bs  dglicrymaals
39860l Jlgmol Bodol as6Lsbrghol (PNTD) djdsbobian (Feggdo).
$b300da  omgdbodt  PNML-Go  gigogeragbdyto
qeradgbgado  3obglobmatigdsm  (<place>, <transition>,
<arc>, <page>). 2dsmysh doerggen o6l dberymer
owabBogogegeol sBGodndo (id) asshbos, oliggy Omamas a39Mmob

3dlabgnem  aeadgbBl, Gois Grgormel sdbebggmo  gegdabdo <are>
Rmdl @sdshgdon e a@ﬁo&“g@ﬂs: source & gomol baffgol  3306dl

6.)6150%;336)&315 (Fyo”),  target — h-s?}mg:vmmh (“d0%sba”).
dohgobgdgemo 3mbozos (<referencePlace>) ws dobggbgdgmo
asabsbigmamo (<referenceTransition>) dg0303b
L3googon®  sBGodadl ref, Geodgmor Foddmemagbl  dohggbgdgenl
dmbogzosty o6 aoalisligrgmby, 96 dsB396939emls Lbgs '
dsR39690mnd%.

gmadgblo  <toolspecific>  godebsbsgl  yebidgdmmo
obliBEndgbBol  dmdlabydy  0bgoddsgest  3gBtol  Jlgemols
devgyndnemo 909396 0bmgols (30gaem ®03do dmoznds
obLBEn856% 0l @olobygrmids s 3gdlos, bBegom Fgdga dbomrmeme
domomgdama obligOmdgbdobogol wsdsbsbosmgdgmo JBacendgda);

3@3335@)0 <value> 35fmol j\sa@nl} dm33m536(3)n15
3608369emmdsls  0bsbagl  (sgomomse,  3mbogool  degodgdol  sb
& goemols aberarzool dodwobsmy d60T3bgmmmdgdl).

dgBo-8mpgmol a0blobrmgeedo  gomeglgdo 3gBcob  Jlgemgdol
dmbodgbols nbal y3gme 3mbseadmEo  gemgdgb@obogol smommgdgee
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S\

N/
393040 3093696815 (9emadbifo <graphics>), 3o @liasasen,
ms30ls Bmahahgﬁg 9396 gdmsb @5 o t0bndadmsb QI (356739
0gbgds 3sbbogmaemo. dogomomgddo  PNML-ols 3obsmndaéo

3@3835{5360 bsbaobdom 339698 aoamtjmtﬁng\go.
9.3. Zrggdol 336Lsbmg@ols Lobe sbo

PNML-ol 439ems  grogdabio, F)mﬂ;_](:me 83@.\—801(33@'30 NG)
60l 396Lobegdma  (1-gm GbGomBo o6 sl dozgdmeoa),
asbobogmgds Ot dog  ob Jgnools J3d0bsz0s  PNML-ol
deazndoemo 729396 0bmgob.

dsgaemamsg, <initialMarking> dgodemgbs ogols  geoq
dmboggoobogol ©s  dols Lafgols 3st 3069351 sbsbogreal, <name>
©d0gddol Lsbgmoli sdbsbggemo g ofbgds, <inscription> -
O gsol Godf g,

ey gmddobomgdmmmo 9enadnbas ©s dgodemgds
J309e099968 90 Fgoegegb. dsgomoms, Fwols d60dzbgemmds 0bsbads
99dgbdo <text>, dog®ed  sdolimsb, dolio asdembsbgs  Bqademads

XML-cl bomags, onge dals Grmemo h(’bﬁ‘gj@gﬁo a90R605
(3@3335@0 <structure>) .

PNML-ob  oggggambagotio 989bdo  <graphics>
396LsBogeegl Jools 3Oag0m 356038600L.

sbgag ogombsmmads <toolspecific> 9029996838 Jogb
dgodengds wsdsBadomo, 363698 nemo 0bliBGH7d96-Bobogol
obggmeddszos B3Bagmbs.

9.4. 3hsgogmmo 9939689001 36LsbmaGol
bobds 3o

PNML-ol  g&sq047mo 3260bo  gemadnbl, <graphics>-ol

BoOaregddo sxofgbyds oo Tpeggds Gedegbody Jagmndoiholigss,
®edemgdog 9.2 b®ogBas dor(39demo.



PMNL-ob zfagoggeme geegdgbgpdo

NML gemadgege|  s@ciodnde ol o
“position: X decimal
b decarnal
zoffset> & decimal
¥ decimal
<dimens ion: X nonNegativeenimal
v nonMegativelecral
~Fill> colo RBG-color
umge anyUR
aralient<olor RBG-calor
gradient-rotation | {vertical, honzortal, dagored )
<linex shape {line, curve}
colot FBG-calor
wid th nonMegativeDenral
style {solid, dagh, dot)
<font> foanly CES2-font-famly
style C352-font-style
welgly C532-font-weight
sue CS52-font-a1ze
decornton {underline, overhing, knethrough}
align {128, center, right}
ottmn decirral

<position> Jjfeol  Jugmal  gmgdgbBol  sdloemdné
dmmﬁgnﬁo@a&h abmsa%fgaﬁmgh, <offset> - 3{:)3835(50]& goﬁ%’gﬁ)oh
38098l gemgdgbBolash.  <dimension> (s6dmswgabl 3306dols
bmdgdl, beyme <EL11> - gaobdol  googgdorgdol  3s6adgd@gdl
sboboglh. <line> — Ggamol  dsbsbosmgdgma  gemgdgbhos  dolio
goedol, ggeol, Logsbol s bgomol 3sGadgBegdon ws dmmeol,
gmgdgbho <Eont> sbofsosms dhogdol waygbgdsls gdlsba@nds.
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9.5. 3y@ol Jugmol (PNMIL.-) gaagals
dsgemomgdo

Fobs 3560360939880 derzgdemo 39860l Jugemndols dado
dorggezol, drggdobs s 3Gegeggmo grogdghgdol 336Lsbmatgbsms 0
gOmmdmomds  LaBasendel  gasdmgzl sgoamo L lmegms”  PNML-

oo doggdnmo P/T (geosbogg®a) gemabol 390l Jsgemobionzols

{621.92).
2
ready -~
! |
! |
656.9.2. bsogrmligesgom 39 Gals Jugema PNML-
geomols sbaggdsm
<pnml>
<net id="nl" type="PTNet">
<name:>
<value>P/T-gselis nimuSi</value>
</name:>

<place id="pl">
<graphicg>
<position x="20" y="20"/>
</graphics>
<name>
<value>ready</value>
<graphics>
<offset x="10" y="-8"/>
</§ra2hics>
</name>
<initialMarking>
<value>3</value>
</initialMarking>

</place>
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<transition id="tl"> AT
<graphics> BB
<Eosition x="g0" y="20"/>
</graphics>

<toolspecific tool="PetriSim" version="1.1">
<hidden/>
</toolspecific>
</transition>
<arc id="al" source="pl" target="t1">
<graphics>

(Eosition x="30" y="25"/>
<position x="60" y="25"/>
</graphics>
<inscription>
<value>?Z2</value>
<graphics>
<offset x="15" y="-2"/>
</gra2hics>
</inscription>

</are>
</net>

</pnml>
gobBobao 3. PNML—den 22-9 bty sbabmemo
gemabioggéo 33{5691& Jugemobimgals

sddogse, gmggmo PNML-gsomo offygds $agoo <pnml> oo
bogmegds  Hogee  </paml>. Bpdwegzo  Hoos  gobyGydgemo
39860l Jlgmal asbdlsbmgtgmo <net>, Gmdgmag ool 2
sEEadBl  mbogserg® opagbBogogedmal (id="nl1") wos 5B 6ol
Jugemol Bodol wsobsbgmadsls.

390l Jugemol 3oggmoe  gemgdgbdos <name>, Gmdgmagg
Jugeol Lobyeolb sboggol, ol Bgdmgasy  Jbgmael  ge0d3mbgb@gdol
seoffgde offynde.

Fagbl  dogeracmdo asedsl 3gBeol  Jlgmol bedogg Lodeber
3033696780 3ebog3os (<place>), asabsligememo
(<transition>) s © 390 (Rarc>), Gedmadlasg

oEbihogo geool  smzomadgem a@ﬁo&‘a@a&m.}ﬁ G0 bs gnmadio
(dsgammomse, aBsnogma) shGodndados geshbos.
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N/
\'Zi
AL
<graphics> B3SO0
<position x="20" y="20"/>

</graphics>

)
h360L,  Ged 3mbogools  g@sgognemo  gadmbabmmnds (9560
Bbee, gsdmbsbamadols sby Gammols GabBG0), Femegligdnemos
©)3OBgL  gooeteabsBms  Loligadel  (20,20) Joetobsd b,
borgme g@sadgbo

496w, 3mbogoolmgol atsadlbio :

<name:>
<value>ready</value>

<graphics>
<offset x="10" y="-8"/>

</graghics>

</name>

BLSSho%QBﬁQBB 3(’!%0{30015 habaqﬂi (“ready”) o dols Qaﬂmﬁaﬁah
3mbagool  Gamemoli (3968 GoEsb (ggdgbde <offset>). wo
Z)mc:mﬂ), t{jh’o&aﬂaﬁénl

<initialMarking>
<value>3</value>
</initialMarking>

JmBogool Lsfgob dodgomndsl gobbabmamagh.

03039  360bodom  asbolabrggds  gomsbslgmamo,  hRggbo
dagaemomobmgals dals J3s80s dboryenem obligh GrdnbBob
bdnyoge gm0 obggemrdisyos (Baao <toolspecific>),
OodgemBog  aeblebogegmoe  agedsl 3gBeol Jigmol  @oddom@o
obliGBabBo PetriSim magobo gadlool 6m36oo.

bdgegognto  obgmedsigool  gebymaomads  3gBeols  Jugemols
Lodgesgmdms  ©sd3tmgtsdgdmadologolss  gsdmymaomo  dbmemme
3096 3098 emo 0bbEendgbgobmgols Lo gatren dmddgoqdams
lalirmeegdema.

306l dsgomomBo  gojBomda  abb@emdnbio  PetriSim
ao@obisligemgmols  @adaemgol  <hidden/>-qmmnd 68 CAREEL
(Bgbsdsdoloe, asalisligemama Lm@sndy Yyzad0emo
dstrm gmobawomss gadembisbrmo).
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NZ

Ggomols  asblobmgasl oo @sdsggdomo o@ﬁmbg@ﬂq%I;_‘;JEHH‘HJUJ_‘E;L
shenagls: el

source - & gsrmals Laffgabo 4396dals bogogrn
oggaﬁémgodo@mﬁh '33(1{3&315,

target — lLodogmembish,

begn@semadms, Gmd xgbxg@mdon Ggsmol gablabmgas o6
dgo3egb  0bgm@dszosl Ggamol Bodol  dglsbgd.  Ggsmol Bodo
asbobsbmgdgds  Ldgposeydo  gbomoego  Fwol  Lsdmsengdoom,
Oedgembsy Ogsmol  shGedndl  gofoegdo  (cbomae 35860l

Jugeols dg@e-doegmol spffgtol 9.2 JssaMeno) s Godymog
ﬁ)dog:mh 35)&[305"3(;:7 tgmﬁ)a.)'l) ?).)5‘).30141{')63?511.

dobo 35303.)@36(5‘3(4)0 a@(‘mbg@n PNML-ol t‘ldag:m'l)
306babrogol ohgdo ofbgds type. d3gdmm  depgdumo  gesgdsbo
600l BHodb sGadnBol weds@gdom asblsbrmgagl:
<arc id="al" place="pl" transition="tl1l" type="in">

dgmeg  gedosbBdo  <type>  asbolsbmatids, SR YSICIR
<are>-gmadobiol J3nqemgdibdoe:

<arc id="a2" place="p2" transition="t2">

<type value="in"/>

</arc>

99ds393909m0 @ omabiongals (Inhibitor Arc):

<arc id="a2" place="p2" transition="t2">
<type value="inhibitor"/>

</arc>

Bgdeor 2 g0pdgbhdo gemgdgbo <type> babpeldnmo o6
s60b, Gopash ogo o dyols PNML-ol asbsgadm@o 909396580k
Goibgdo s JgBeol  Jlgemalb Bodgdol  gsblabmadals d94sbobdom
esdshgdom bes ofbgl 2356Lsbraemo  (obgsg, Oeget Loffgalio
do6 306580l qa8abdo <initialMarking> d9-3
wolihobyowsb).

dgestrgdam gmd3eg o PNML-gs00m0ls dsgaemomo
dmaaysals 8.3 Bobabby 3edorbsbgmo, dMsgogmaan@mosbo
3556309096 -8mdbdsergdemols bolggdolsmgol. ogo dg-4 moligoby bgs
segeomo.
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.\‘//7
asblbgagqds ahmqngg 3oboogdal s 3¢Qah>haggagggbﬂ a0

LR

Lobgemaddo  0dbgda,  Lawsg Jotargo  @sbsbgmadado  abgemobco
pida0gesgbihgboonss Bbygenadaema.

<pnml>
<net id="nl" type="PTNet">
<name>
<value>Conbumev—ProduLo* System</value>
</name>

<page id-"pgl">

<name><value>Producer</value></name>
<place id="pl">
<name><value>Rcady to produce</value></name>
<initialMarking><value>(0</value></initialMarking>
</place>
<transition id-="t1">
<name><value>prcduce</value></name>
</transition>
<place id="p2">
<name><value>Ready to deliver</value></name>
<initialMarking><value>1</value></initialMarking>
</place>
<transition id="t2">
<name><value>deliver</value></name>
</transition>
<arc id="al" source="pl" target="tl">
<inscription><value>1</value></inscription>
</arc>
<arc id="a2" source="tl" target="p2">
<inscription><value>l</value></inscription>
</arc>
<arc id="a3" source="p2" target="t2">
<inscription><value>1</value></inscription>
</arc>
<arc rc id="ad" source="t2" target="pl">
\;usbrlptlon><valu=/ </value></inscription>
</arc>
</page>
<page id="pgl">
<name><value>Delivery Channel</value></name>
<referenceTransition id="rtl" ref="t2"/>
<place id="p5">
<name><value>Enpty</value></name>
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<initialMarking><value>1</value></initialMarkin
</place> e, 11
<place id-"p6">
<name><value>full</value></name>
<initialMarking><value>0</value></initialMarking>
</place>
<referenceTransition id="rL2" ref="t3"/>
<arc id="ab" source="rtl" target="p6"> -
_zgnscription><value>1</value></inscription>;
</arc>
<arc id="a6" source="p6" target="rt2">
_Z;nscription><value>l</va1ue></inscription>
</are>
<arc id="a7" source="rt2" target="p5">
*zznscription><value>l</value></inscription>
</EJ_':E>
<arc id="aB8" source="p5" target="rtl">
_zznscription><value>1</value></inscription>
</‘aﬁ>
</page>
<page 1d="pg3">
<name><value>Consumer</value></name>
<place id="p3">
<name><value>Ready tc recieve</value></name>
<initialMarking><value>1</value></initialMarking>
</place>
<transition id="t3">
<name><value>recisve</value></name>
</transition>
<place id="p4">
<name><value>Ready t0 consume</value></name>
<initialMarking><value>0</value></initialMarking>
</place>
<transition id="t4">
<name><value>consume</value></name>
</transition>
<arc id="a9" source="p3" target="t3">
<inscription><value>1</value></inscription>

</arc>

<arc id="al(l" scurce="t3" target="p4">
<inscription><value>l</value></inscription>

</arc>

<arc id="all" source="p4" target="t4">
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SN2

. . - . - " _\ |1
<inscription><value>l</value>< /1nscr1ptlon>. /_{
NAMBEDEN

</arc> BOBE0FT1D50
<arc id="al2" source="t4" target="p3">
<inscription><value>1</value></ inscription>
</are>
</Eage>
< EE..T?‘ molghobgo 4. PNML-gsogmo »078G3mndgem-
gl 8erd@bAstrgdmol Lolgdobgals

deo39dmem PNML-‘B&OQ#O JmgdghHo <page> 3960l
olobgsl gabobyGgds @s Lo gmomstio “1bageena®o o©gbBogo jomeo
a55060a. 00 Lbgoe 90939690006 dgademads As9m39mm
<referenceTransition>, Gedgmogg 96mo 33000wsb  dgmey
33900bg gsbmaegladmm a-}Qahah‘anQ‘b{] 3.58336363@1} s gl

Ggomol sbedargos <inscription> 3sblsbogasgl
Grgsmols sberdaools Fogl oo JgBeol  Jlgmols derbodgboms abals
aobomadn®  gemgdgbgdl o6 3093036985 (b asbobsbrgHml
PNTD-00).

PNML-46s drgemgdol gsblsbmgols dgJsbobdlagy dg0(393,
cemdmol ol 81 3s6r53690330 3sdm3g(300. 3t4mj(5)0d'3930
goemobazool  mgsmbsbeoboo dmgmels asbgobormagm, GIQPYSTOT
sderggoegdger  3gBdol  Jbgmol  (PNML-) googl,  berame
dorermsdedials 303806508 — 398&als Jugemols gooengdls ool
39390300 Lsbom asdergbsbago, GOdgems Gasemabagyos
dsh39b59egbol dgdsbobdom bogbs. dglsdsdolse, Lagatims PNML-
ol sbsgma  geaadqbEndols 39bboboghs  PNML-gsomBo Lbgs, go6y
PNML—«E‘}OQQ&‘A; 0830051(501&013015.

doneals asblbsbmamagls aolsgdndo  gmadibho <module>.

0a0 doegnds 0b@Bneggabalbs s dogamol Jlgmoligab. 0b56q390LL
(3339 9erndnbBe asbglabma@gds 0gogq bsbgmon <interface>,

b dmememols Jugenamtro bsfoemo
<interface>.</interface>

Bgagool  gedgmss  asbomsglindaemo.  s3a30650 339%emo  dopremols

dgbsdadalo PNML'IBJOQI’O 8.4  bBabatbhy 53907)ema dorgospem@o

39860l Jugemobogol  33-5  mmoligoby dos bsRgabgdo.  swaormols

woboggol  dobboor  geomopst  Freggdals (bs§gobo dao6r 3062930,

sboBa30980) ©8 ategogmo gmmadgbnda sdmgdiemos.
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<module id="M1">
<name><value>Ml1</value></name> sfis=118
<interface>
<importPlace id="pl"/>
<exportPlace id="p2" ref="y"/>
</interface>
<referencePlace id="x" ref="pl"/>
<transition id="t1"/>
<transition id="t2"/>
<place id="y"/>
<arc source="x" target="t1"/>
<arc source="tl" target="y"/>
<arc source="y" target="t2"/>
<arc source="ta" target="x"/>
</module>

molBobgo 5. PNML-gsogmo M1 dmemobngols

O3 moliBobgo ghaedgmal, do@ymols
0bBgexgololmgols  asbolisbog@gds 0d3megol  3obogos  pl
(9em93d9bo <importPlace>), Godymop  asGgdmesd  dmeyemdo
dmbozgdos  0d3mEHL 93bsbadgds s 76360l 3mbogzes p2
(nergdabho <exportPlace>), Gmdymoy doeymol  Jugmowsb
29693 do dmbogpdms g JLdmEEL Sbermadl o Aoomgdls
dermemdo JLgemols 3mbogzes ¥-bg. wogydgzeo, dor3gdymo dorememo
Yobobymos  JoBpobody  gofsmmaol moduleML.pnml goomBo @
Lsgotes dobo 92b383matgdol gedeygbads 8.5 bobabby Semzgdymo
dovmeon@o 3980l Jugmols  PNML-gg@3s80  Bglobabag.
Flsdadols PNML-gsoml 396 moliBobaby 6ahzgbgdo Lsby ndbgds.

|
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<pnml> BTG EDE
<net id="nl"> BN 50
—zglace id="p">
<initialMarking>
<value>1</value>
</initialMarking>
</place>
<instance id="ml" ref="M1"
uri="file:moduleMl.pnml">
<importPlace parameter="pl" ref="p"/>
</instance>
<instance id="m2" ref="M1"
uri="file:moduleMl.pnml">
<importPlace parameter="pl" instance="ml"
ref="p2"/>
</instance>
<instance id="m3" ref="M1"
uri="file:moduleMl.pnml">
<importPlace parameter="pl" instance="m2"
ref="p2"/>
</instance>
</net>
< /En;;l—> anb(ﬂ)oﬁan 6. PNML«B.an amggmgg-gﬁo
3gté0ls Jbgmobmgols

98960 <instance> domemols 337936l
336Labog@sgl. dolo spGodado ref dohgnbgdamos 3@ @ol Jbgemols
dglisdsdols dmpuemby,  berme spy@odobo uri (Unified Resource
Identifier) &glimalols, »d dgdobgggedo 3gBeal Jhgmol dmgomemols
dobedscronns.

0d3méBols 3erbogzoobogols 39bobobmgmnds 356385860
(parameter) o dohgabadgma  (ref) 0d3meEol  j3s6d%,
(<importPlace parameter="pl" ref="p"/>) 6

dorweals 93 bgddemat by
(<imgortPlace parameter="pl" instance="ml" ref="p2"/>),

bso@sbs(y dmgmendo dmbs3ndms 0d3méd0 bermemoads.



o // 1

9.6. 390b Jlgeol Bodob B0 0f0105Y
30515‘5‘5;'\7363 - PNTD

fobs  3s6s3com9d80  Aggbl  dog®  Bpdmorsgatgduew ©s
3obboren  ofbs  “byges”  PNML-@)5bemmgos, odgm Doy
bodgngeegds 3gBtol Jlgmadol geédsBogdol gbol 2sbamgdaéo
999968980L  Lobs slmeo JbEOmmo,  Goms  Bglisdemadyma
brgds  30Ggddnmo  badsbe boaddmeol sggds 39 ab Jugemols
6gd0bdogHo Fodalagob.

dmdegabe  Badoxo abws  ogol  obgesligErmdiyneol 365
3ol Jbamols dmﬁdtﬁa@ggn BHodols 3(5515‘3‘15Q3(‘1013m3015, oy
39BGel Jbgmmol Bodol asblabmatols 394sbobdor (PNTD — Petri
Net Type Definition) 300Q%'{]3¢.

qb dadsbotbdo sbOmdGHogam XML-ol 1’38"6(%063F’“
JbBOomol  Ladmeemadgdls  (DTD, drbagdos  Lgdsbogydo
bgdgdo, TREX) 98006g0s,  Gmdmadlsy  2.4.1 3atrsg o380
dganbgm, o6+ PNTD Foodms0y 96 bsfgobo  Fqligdals LodGsgemqls
(368330 3sls) bpdsbhogamee Lmeo 35l Jbgemol  (PNML-)
gsomgdol sbsggdom.

260050 mse gl Qoamdn;gabﬂmg?m 233 39603600380, 2.7
bababbge  b3Rgg6qd0, Lswagy PNML-g60l Berg oo LdOnddnees
doggdamo.  3gheol  Jlgmol goomagdo  dodscrmaggh  PNTD-L
33860l Jugmolb 36369 memo Bodobogols bydeadorge  dwggdty
0bgmdsgzoals aohogabag\), ®ob 39denaoi do3gdageo Bodab 39@ ol
Jugoet  Fgdsmdolial  Fbmmmp 43 Joggdan  sbodmemodnde
Fymdmoso.

dg-7 olBobao TREX—&(‘MH.}G‘)OJOB dydzgmdomn  (aboggm
3sGsatogo 2.4.1) dgeggbogmo 39860L Jlgmol Bodol 396Lab36sL
sbabsgl PIT (gemslio o) 390l Jbgenobogob.
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<grammar ns="http://www.informatik.hu- b,lg—‘J’JJJ;'lJJ—’J‘j'J
perlin.de/top/pnml"
xmlns="http://www.thaiopensource.com/trex">
<inelude href="http://www.informatik.hu-
berlin.de/top/pnml/prml.trex"/>
<include href="http://www.informatik.hu-
berlin.de/top/pnml/conv.trex"/>
<define name="NetType" combine="replace">
<string>PTNet</string>
</define>
<define name="Flace" combine="interleave">

<optional>

<ref name="InitialMarkingString"/>
</optional>

</define>

<define name="Arc" combine="interleave">
<optional>

<ref

name="InscriptionString"/>
</optional>

</define>

</grammar:>

obgobgo 7. PIT (gmabognéo) 358 ol Jbggmols
Bodob as6bsbogee

27



NIZ 9

TREX-36s3s80400 bobgeJbo XML-mﬁn;]E(ﬁnﬁ)a@mﬂ '
(DTD-lgnsb 206LB3937000). dolo gqbgncas Jwﬁ"ﬁjﬁ%ﬁ;&g“ ;
<grammar>, cmdmol sEOodydo DS (XML-0ob  gobamgdaéo :
Lo yaowsh namespace) PNTD - 371396800 Fyetels ?
asblabogmsgl (8ol dobsdstmls obd@byddo), beagme xmlins (XML
namespace) — sbsgmoboemdols dobsdserobs. ‘

gogdgbdo  <include> oGy ® asdmoggbgds:  3oGggmsm
398 Eals Jbgemob  3ghe dopgmols  geomol,  bome  dgmége -
laghon  Feges  dsbob  (06.§-2.4.3)  oddm@Eobogol  obg@bgdob
dobadatrongdowab.

qeqdabd) <define>-om shagma ey Fndmoebads
Lbgoslibas meygogdol msbbmadoo. dsgomoms, aesadybio:

<define name="NetType" combine="replace">

<string>PTNet</string>

</define>
aaSha%Qaﬁoah 3(;’331& P/T (dc"gahnd':j{{m) 33@)6}015 {]hg@ﬂhmanh,
Gedgemogy Fgodemgds PNML-ggoom@o obgl 0d3odgomgdnme, oby,

68 geomdo Jugmal 3eblsbmgol  befgol  Jrogh (Bedgmog
qmadbd  <net>-do  gebobsbmgOgdows.  ob.  molBobao-3 )
Rosbo(ygemndls, Gy combine-sg@odndol 3603g3bgmmds “replace”
&:vgmomgb‘u. Bergmen %t‘mgaaﬁ_@om:

<define name="Place" combine="interleave">

<optional>
<ref name="initialMarkingString"/>

</optional>
</define>

2960bsbegegds  3mbogool  dwy P/T-JlgmBo,  Lowsg si&Gadthol

—}

3608369mmds  combine="interleave” nooogdl, ©cod PNTD-U

3@01& aaﬁlm‘anﬁm Jo o6 Rssbsgyzemadl, oﬁaaagg 'Ha?]xatﬁgaba
PNML-gs00080 3mgzndqemo  sbagegogéo  dool asblsbogeul. gl

0g0, 07 PNML-gsomda 3nbogos asbobsbmagdmes gtegdgbion
(39860l Jligemadol gbol dgihs-dmegropsb):
<place id="p"></place>
by PNTD-80  wogdsghe  Rggbl  dogd  Hpdoor  Bevyndemo
a36Lsbrggds, d5dob dolo Ladergnme %.sbﬂ_oiﬁgg)i:___
<place id="p">
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A/
e o Nz
<initialMarkingString> JAMNGEIEN
<Value>l</value> A L R ]
</initialMarkingString>
</place>

adslionsb e, PNTD-90 der(3ndmemo 9eadgbdo
<optional> sbybfdl, Omd gmgdgbo ogEembsgrn®os, by
oga  dgodmgds  gggms  dmbagnabmgol o6 gebolisbmgBel (G
BlbBoe Bgglsdsdgds 3mbogool strgoGgdals momgozsls).

PNTD-d0  aeblobomgogmo  doggdel  0d3mégo  PNML-
gpomda dglsdmgdgmmo ©md  gobegl, PNML-ol Aabgne gmgdabi
<pnml>-b s omggamo  3gdool Jugmol  Lsfgol  gemndn6s,
<net>-l dglsdsdolo dohggbgdemgdo bos Bsgdepymls, dsgoemomse,
J3g8om Bogdnema ghuadgbBol bsboo:
<pnml xmlns=""http://www.informatik.hu-berlin.de/top/pnml/ptNetb"'>
<net id=""n1" type="http://www.informatik.hu-

berlin.de/top/pntd/ptNetb">

9.7. haaﬁmm gqgam.s dsbol
Lobghsglo

Lagom oo dabsdo Lhebrstrgmmo o960
3360bsBrmadgds,  Gedmgdog  bofgol  9Bedby  39BGal Jugmols
SO0 Lodsber 9eadgbBl o6 93mmgbolbs.

Lagtroem Fonds doba, B3 JBHemdA0z90, Fotdmapanbls
Bgmobbdgdal 03 Feggdel Bglebgd, Gmdmadlsg bbgsesbbgs Kool
39860 Jbgemgdo dg0dmads Baogzeggb.

33bbsbogrgmo drggdal ed33ggee Jagledéugmg  Bydeamd
39860l Jugmol  Bodgdol  asblsbogol  dgdebobdl  (PNTD)
dogfmegds  39B®atl Jlgmol  Bodol  dobgegom. PNTD,  osgals
dbeog, o3 Fogb  3gBeel  Jugemol  gebydgdmer  geondgbd
aoaaoaﬁgbls e h\%nﬁ)mg&ﬂs 'Bz]amiﬁaaaa'an PNML—def}agﬁéb
aLSQ.shBaab.

o PNTD g8l degpdl Lsgoom deggéol dsbogeb, 3sldo
dobol gsomol (dsgomoms, conv.trex) oddmd@o s7yomgdamos.
Bgdramd,  shago ool gobbabrgdobsl  dgadmads  godmyggbgdsm

99



2
0g6sb Bgbudadolio Booomgds baghorr gl dsbaty, Eenon é :
Jagdemmndmggsbogn 536s3d960: jﬂjﬂfﬁu]m?

<grammar ns="http://www.informatik.hu-
verlin.de/top/pnml"
zmlns="http://www.thaiopensource.com/trex">
<include href="http://www.informatik.hu~
berlin.de/top/pnml/pnml.trex"/>
<include href="http://www.informatik.hu-
berlin.de/top/pnml/conv.trex"/>

<define name="Place" combine="interleave">
<interleave>
<optional>
<ref name="conv:PTMarking"/>
</oEtional>
<optional>
<ref name="conv:Name"/>
</optional>
</interleave>
</define>

GorOdsgnGoe, Lsgom o960l dabs dgoi393b

9Omdsbgmaligsb 39868 gmgdace ©s3er7) 0gdamo Feq900ls
296bsbma@adams dodeggemdsls.

9oz Feogh  bo G0 'b.)bgg:m 350'3636¢. s3almab Jroals
Lobgemo  dgodemads dgbsdsdabio XML—ag:lgagE@oh Lobgml  o@

gambagmggah.

2.5 6156091)'30 bsgeoem Jogndol  dsbsBn a.sﬁlsa%-qsﬁ-z];g
Fogms 15086&393015 daglmat‘)ogmao dm39dgmo.
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bagéiowes Jogpab 2abnb frgbeddageant sefads PNML-nes.  ghéh25.00500

EUEES (]

frpal Labgero| XML g a8 gbdo gmdgho (Hodo)

Name -<n ame- Saing

PTMmlang | <initialMarking-| mnNegativelnteger
ENMakmg |<initialMarking>|—

HLMarking | <initialMarking:|soucored
PTCapacity | <capacity> monNegative nteger
HLSort <sort> struc mred '

GbOogrol  Jodggr LggB8o  Fwols Lsbgemas asdmgsboema,
domégdo —  Bgbsdadalio XML-gemq3960. d9-3 bgodo ol

dmbozgdos Bodl sbobagl.

bodmsmfgdor Fogms ©sbadbmmmads Fgdmaaos:

Name - {63036 dmdbds@gdemol  as6babmgemem
0@gb$HonogeBmGEl  gemadgbiol (3erBogzools, aosbaligermg-mols,
& 38mals) Lgdsbidogals sbsfgfom,  Gedmals 3603369emmds
Ragaeadtngo  Gadbdneo  bGodmbol  Bodolbss  (string). dolo
sbsbgologal b3gosema@o qadgbBo <text> asdengnbada;

PTMarking = 3(*}‘60803&111 hovﬂrﬂm aoﬁdnﬁaaao P/T
(Place/Transition)  #odols 39Bhtol  Jigemgddo, Hedgmag;
360dgbgmmdadls boyndemnéd (srs356gmaz0m) Gogybgms
Lod®sgemopsh omndls (nonNegativelnteger);

ENMarking - gemgdgbocrnm bolggdaé Jboemgddo (EN Petri
Nets) 3oboggogdol Lofigolo 356306085k s0fgol ©s dola Fodo o6
560l a0bbsbmagGreo, Gapgsb 909896@ 067 Loliggdné Jbgemgdda
3ebogosms  dstrgotigds o6 (39G0gmos o6 dgozegh  dogo  Gaeamals
Labols dJmby do6 30, Gedgemogs 3O3%0 s bgos
asb0lsboatimb;

HiLMarking 360l 0g6do 3mbogzngdals Lo golo
dotr gorgdobmgols dsmagmo pebob Jlgemgd 3o, Godgmlsg
J3madlado  LEGnddams  goshbos  ws spoffgdgds  Fglsdodabo
Bodao  structured. ogo Bgoegh <text> gmgdgbyl ®sdpgb0dy
Lgoodoboe 6 XML-boli  35688m98sl sberyagools 9093968 do
<structure>.

101



Y
PTCapacity §oédmopaibl P/T @odob  Jlgemgd8a Sm%n(‘}nnb/f

35950

dogenedal s@dfg® sbo@sosl, Gmdgmo bodmGagneo Gogibaslr JJuJJ
&o.?;nlm.) :

HLSort 3smsemo @abol 39860l Jigmgdol  3evbogzonddo
sOlgdmem  oGggems  Lobgmdgdl  semfgeL.  ogo 3839460
h@)ﬁ‘aj&ﬂﬁnh admﬁa 3@3335(5m5.

Lsghmm  Jogos 39380 msgobo  segomo  asshbos  Frogodl
3osbslgemamadobomgol  (dsgsmomse,  gamsbisb-gmamol  2sbL6ol
3oedobmgal), Ggemgdl ©s 3gBcal Jigmgdol dmbodgbams  gbols
bbgo genpdgbdhodb.

Bgdme  deggebogmo  3bGogmosh  obogy  RbL, Gmd Lageoem
Jogadol dsbol bbgopsbbgss Foggde beogxge XML-ob gémo s
0dsgq geadgbhom asdmolbabgds {3b®0oem 8o 999960
<initialMArking> gejidolmgol PTMarking, ENMarking s
HLMarking), 6s3 dsbol megognd bigonddneel o6 sbmagsb,
©5003.56 6abligbndo ongdo 30l Jbgals Lbgewsbbgs
tHodgdobogobss s gdomo s 9emEEMMms© sebeemls
39dm049bgds.

bsghoer  Foggdels dsboli gesadsbdo @ jgsgmols sGodndgdabs
s sbeodez0g00bogols 39-8 moalignbados der393eo.

“\““

<grammar ns="http://www.informatik.hu-berlin.de/top/pnmI"
xmlns="http://www thaiopensource.com/trex">

<include href="http://www.informatik.hu-
berlin.de/top/pnml/pnml.trex"/>

<define name="1InitialMarkingString">

<element name="initialMarking">
<ref name="Annotation"/>
</element>
</define>

<define name="InscriptionString">
<element name="inscription">
<ref name="Annotation"/>
</element>
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</define>

<define name="ArcType">
<glement name="type">
<attribute name="value">
<ref name="ArcTypeValues"/>
</attribute>
</element>
</define>

<define name="ArcTypeValues">
<choice>
<string>normal</string>
<string>rcad</string>
<string>inhibitor</string>
<string>reset</string>
</choice>
</define>

</grammar>

gmaligobgo 8. Lagbom Fogos dsBob cﬁﬁoaﬁaﬁ@n
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10. Bobgdol smBmgbatol smamGomdgdo e

R RV

mag0Esb 396830700, begme dndgy Jugeoneo Loliggdgdals
dngmotgdal 36er3glBo  gPogho doagsth  3Grndengdsls Rob=én
Logmsiondal F363m3mds Gacr8mamgbl. g963{ormadme Lobgdsdo
Bobo §o6dmoBmds dsdab, Ge(zs G0 Jagbolggds ghopeerjmse
gﬁmnaﬁmmm;goﬁnh dogmdstgmdado 0dgoggds o6 gmbogemadidos
Gmdgemody Gglimelologob.

30tggmmo d8mbgazs Lod3@mdsgdygtos M39Ma(307m0
Lobggdgdol 36m3glgdobs ©o Jugeg@o 3Gmgm Joerada-logol. 11.1
Bababby  deggdyemos emg8gbBetrgmo  3gBtob Jbgmo  BHodgo
Bgdobgggobomgol (“(3bmdgdals 293 53365-domgdals s8er(39657).

o] oo 3Goiglo (o6 Jugmals 4396d0)  gOmdsbgorls (36mddL
(Bgboggdl)  abaghols obgm@dagool  asbsggmpmoe,  sdsonsh
0bgge®dsz00l dnogo Aeomal gobogbogbom s7(30madgmo 306Hmdss
wslgmdol doggds  Gobs Ea@am%ﬂﬁabnh Goedsgdon  dolgmol
Fgbabga.

abgge@dszools asabagbobs s esligyndol domgdols
13963(300000 H0mdmocmdsl Gombpo  gyfoome. 3eegnbo
(3sgsmomage L) aBoghol  (36mdsb (goabobmgmo  Act-L) s
aopsEol mmeobal JoamBstigmdsBo (3mbogzs Pending-L).

3éoggbo R dgBgmdabgdols domydolimsbagy 399meals Jsbogdo
dogmBstrgmdosb  (Quiet-R) o abegbol  domgéol  webgmel
(goobaligmaemo  Echo-R),  @ob  8ydmgasi MdGmbgds  3sbond
doamdstrinemdsls (aomsbsbzmgmo Return-R).

sbgmeol  dmbgms  gefyzodogl L-3603qbol  meobol
Boamdatigmdsl (gasbsbgmamo Terminate-L) s 353676500 dols
3sbomé  Braemdsdgmdsda  (3obogas Quiet-L). mogy  3Geglab

Jabogd aQamabﬁamBa'Bn sdG7bgdom Gsabo Lemegds.
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Bab.1ll. ) “(sb6mdsos gs3bs36s-domgdols” s8ea38601;
Lafgolo ds6gotgds; 3) Robo

033356 Loliggdsdo Bobo Fodmodmds 83806, egs mcogy

539680 ghmbs @ odsgy Gombedo asmsfyadlb (36mdob guabeghsl
(6sbAl1d). 98 @Ol ofogy 3Ooggle  plebemmeme  gmols
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N
sebagolizsh esligyncols dolgmol (390l Jugmol a@gﬂ ;ijufjj
aopsbsligrmgma 3 JoGgdemas).

Roboli  magowsb  sbaggogrgdmmam dgdndagadmos  sgmamGondo
CrossTalk, ¢sg 3g8@0b Jlgemdo 2 L3gosmméo asEsbisbgemgemols
Bodaggdels gmemolbdcmdl (oo mome 36migbobmgols), Gedgmasg
hnh(if)gﬂnli ﬁnbm\oaﬁ 309my306s ﬂa'adgmam (6sb.11.2

£ Pem net Edncr <i> Pagal

6s6.11.2. Bobol spdmagbzéols CrossTalk-semaméondo

aosbabigmgmo CrossTalk g6 36opgbl sdmgal magegdeb
dgetrols  dgmdstrigemds dgoderfdml s osge  mmwobol
SmgmdatigmdaBo  dgmegds o7 Esseaobs, Ged  dyemedy 36egbog
ogeob, asygzodhel moEobo  ©s  dodpsdod  slgndol  domgbol
dpamdsdrgmbdado  gemsgorgl. E33Omacadgdol  Bg®dobgdon gl
6086s3l, Gmd  mmgogneo  (33emewo, Gedgmoy 36mggLols
dpamdadgmdol  d60dgbgmmdsl  obsbagh, e gsmmdosb (3bergmmge
osgobo  3Om3gbobngel 293mg76980000)  gmmdsmm©  (33ems@sE b
20630486,  Gmdgmost  dodstogs (s Lagodmgdalsdnde
3603369mmdal Fg;33eme) Gedegbody 3Gmgbl ggdemgds.

112 6obobby  doggdnmoe  3gdeol Jlgmog “36edgdols
a03bog65-8omgdols” sderzebols btrmemygemegog derogemls 396
Fotrdmswaqbl. Jugem@o Babo 1439 asdmatiogybo, dag 3
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Lgdebdogncse  ogo %O gorgy  wabadydaggdgmos. 3969, t‘ma;;mﬁ
Lolggdpddo (3oézge Gogdo, jmddandatrgm JugemadBo) debus(ygdos!s=nnso
dmogo 3s49hol 393 boghs sgOdsgnvymas 33653, Lobsd fobs 3o39d0l
Foodaggdon domgdals Bqlbobgd @sbgyea o6 dmgs, by derdogo
Gopbool afyndedeg gmggmoa {abs Gopbro dormmdg gbws afbsls
doyzsbogmo.

112 6Gsbobby gl Gglo  oémaggs  (Gsgbeol  Bgaemds),
dsasemoms, aoesbsligrmgmms  gdwgan dodgatmdon  a0d3960b01
"Act-I. —> Echo-R — Return-R —> Act-R —> CrossTalk-L". »3
pOeb  3obozosdo "Sent-R"  9mbggedomo  dsdggho  ggmoabol
LobBgdols sbagy (dgmerg) Gobel (R-@sb L-80 (36mdal poaboghs)

s 0go smfaal 3eggb L-b 3sbsd, bebsd gl 13963b4bamo  JaGggem
Gombel  psslérmadegl (Jaqbobads L 3sboyé  dogmdatgedsdo
RO Joag 3O gomelim 56 R-opsb @slighyn@o o6 dommos).

3otggma Oabreo bt gdgmo atfigds, Gy 3Ge3gl R-

ol dogh  aderbgdmmo  @sbgndob “oogetazel”  bodbagl.
36mdmagdols  mbsggetigdmee  Jlgmb mA0  sbymo  dmbogzes
(Finished-L s Finished-R) qdsdgds,  Oemdmgdog "es7bals
wslalitrgmol”  dpamdsdymdsl  asdmlbabsgh (6o5.113). s BevgzgBien
398 Gals Jugem 8o sbogmo 3mBogegdo 1439 a83mG0bogl  3Gegbols
dogér  sbagmo Gabrols al7ggdsl dggemols abitmemgdedeg,  sdsboob
dorgyqdemo 3gBeols Jugemo 3ee(zqbndols 3atremagmobdbsgy
sdmmgeotdl L- @ R-36m35b0b 36030l Sstregmarmneg
393 bogbe-domgds dgadea..
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Bsb.11.3. Gumbr-mdoghhomgdgmoe CrossTalk

s3sbonsh, dowgemo 396 Fy30Bb Lobj@mbabagzool  sdm(306al,
Hodgea ©seldgds  od B990b393980, oy 3Gmggdo  (3bmdgdals
3.:3‘5&35.3—30;3350150}301: st 2 mHmoghoesde oegdgm, 563360
960, bsghom aos(39dols gobogne s6bL 0ggbgol.

o 83 OOl m6ogy 36erzgbo 0bgm@ds(zost 3aGramagemnso
303 boagbals, obobo 3bs80 Igbgegds o JE0dsbganls 333 b0byadl,
bormer  sdsbobygdol g 113 Bobobby  dmzndnmo  3gdcal
Jugemo 396 slobagl, sdogmd Logotims 3GomGofgthodol  dgdemgds
0d  dotbom, Gmd de3gdne 6@l 3mdgbddo abgm@dszools

aoes39ds dboreme 9600 3Ge3gbabogob agol Fgbsdgagdgemo.
doerog Yqdmbggzsdo  ghomo 36m3gbo dgecr0l  dodstren

Gomlsbog  3Gomdoggdnmas, sb  gfma  3Geigbob CrossTalk-
aosbsbgmgeo 25083938 Igméalsby secg s 3Gmgbols dodwobatry
Gambrog dgoey LobBgdol Bglsdadols Gugbetby a6y ©s30336090s.

256 Gy 38605608 3960l Jugmo seoBgebsghomemo
JtomGog o,  Godymog 114 bsbsbhge  gedmbabygemo.
ag:w@aésaén-acg-35)0{*)&0(%3(536%50 Jgkéol  Jugmol  dmpgmo
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Tyaadb, dbogome 0d JoOemdom, 63 Jugemal dn3scmdels -3 Ts" P55

o ygdb.

£ Petrinet Editor <1> Page 1 B 7 B ! =D x|

6ob.11.4. “obggemrédszools 3.531»350—8(@3601&” Lobggds
s gdbagogmo 3Gomtodglgdoo

mt‘mgg' 3Gmiglob dbeopsb  (36mdgdol  ghopOerm 393 bagbols
Fydmbgggedo L-36mgglo  gogdodol  sébob debmImgn@ro
dgroodgmo  begds e Joéggmo  oggbpdl  seadgbedhoger
aosbsbgemgel (CrossTalk-L)  R-36oggbol Lo gmb@dmemm
3str3960L  domgalgdols batix by  (Sent-R 3mbogooesb),  ovgalo
doxol  Balerampdobmebagy  assge Answered-L  30boi0080 (“R-
3éonggloliash  (36eds Bopadmos”) o “andgg_f‘rabh” R-36o¢39bb
@bedol baemsbems 293 bogbsls (Quiet-R  3:mbojo00sb, Gmdgmogg 50
m3gés30g00l Bgmaase dotrggels byrobems ydmeedls). 53 xgOby
L-360gqbo  (360dsb Bob@o  Logsgeal 20693y  dooppdl o
&bl @aalbErmmadl, Gol Jgdeaaa( ddstrmggemo  gmbjiost 9330
R-36mgbo sopgdl s dmdogo Gombeoe ©safggds.
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11. gém0ghmzsdotogbzel smamGomdngdo 7L

O0oghmnasdncobgol  3Omdomgds 430emay 393033900 s@
39683000 Loligypdgdol, Jod3oydgergmo Jbgmrgdols 3
dmbogzpdms 3663000k dsthngol  Lolggdgdol  wadtiegddgdolisl
Fordmodmds, G Gedpgbody  3Gmigbo BagAom Agbnelgdl
0bsfformgdl.  GgligeLydmeb  ghmpGagmo dodstimgs bBoMsm Bobm@
Bogmarzagdl Gotde Bedls ob 9l ladals oﬁ.hls.sb'gt’)agg:)
306sformgdsls asbsdotmdl.

“GmogGmgsdmtogbzal semamGondndl MUTEX-
sgamtomdyéo  dsmo  obagmolig®o  LsbgmFepadols dgder geogdmo
Fo0sbol  dobgogom  gfmwgds (MUTual  EXeclusion -
"emageogsdncoibzs”).

seoamGondgdol sOlol  gebsggdee  Fomdmzomyobom boliggds,
Gmdgeag Ggegade obo  Jagloliggdolsgsh (6 GedgmBog 2
36migbo d9dsmdl) - L s R eooeggma 360390l 3m Jdgends

dgdmBeogeamos b3 drogmdstrymdedo (3OgEr e asresligemndoon.
gbgbos  3sbepéo, mepobols  ©s 3Oodognm M0sbby  dmdemdobs

dregmdacinmdndo.
sdolonob,  dsbogPopsb  gompobols droamdstrigmdsBo 6034
3eer3qbo N0 OnEsdNT JOgd-moE aopapals, Bergnen

deoamdstinmdsdo dMagognmo 0560 ™03, 3ee3glsals
JOoeOegmse  gmgbs s Bgodmgds (nEm0g60mgs8mGo3b30L
maohab‘)).

306396ma  36opgbo  mmeabol  dwamdstgmdopst 3sliom@do
oby 390 ©sbObrgds, o ghodognmo  mosbo 36 as0sdo
(93meraontmdols mzolnds).

26Lgémdt MUTEX-ol 2 Lufgobo sgmaméomda Glreligdols
“30076gbse  nlsdatrongmm” s “ugoeneglse Ladstrongmosbo”
3sboffomagdabimgol.  dsr  dbergmen ROl ) @06 dTemgds
asshbosm:

gmbgmodgneo  MUTEX-smacmtonde  (6:b.12.1) 9em0
3n(39Lolig b bsgtme GglmElols d0dago dongolgdals
dlisdegdemmdsl  sbiabagls. Lgdsnty  key Oglgedbobsmgols
3Om39bg0L  gmbgmogho dolpon s dolin 3oeagol Lsdmagmadsg
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6ab.12.1. Jobgemoddmdo MUTEX-sgmgmtomndo

Shg@badormem MUTEX-sgméonddo (655.12.2)
Oabgelgdo  gmggemmaals hoaoﬁmg:m.sﬁag) 6.5%'0;:)(936.&, bgdydee
Lsdstrogoasbsma. 7m0 3emgyqbo JOodogmema 3basb
3sdorligmalisl - dgmergh 5(360398L, ®md 3O0Bognm bbby dndscmds
ggwhﬁ)-acga, ol '338;933.)8 Bgmﬁg 3t (30bo gomEgdemos
JOodogmm  mosbhy  0dndsml, Lbgegaomsm  3o6zamo  3Gmgglio
baggab;:m 396 dmbgegds sGodo g '3605153 s 30(410;]001

| £ Petrinet Editor <13 Page 1

6sk.12.2. .5;{3(535)5&(50'3(:'0 MUTEX—ag‘gamﬁnmao
996760 Lol gdqdols 38(‘).53;13315(*:60110’)30]3 >3 3560 doacmds

(olg39, GIRPYLIOTRY Jobagmadido LagPom glmElobmgol)
dommadamos.
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Smdgmgds  gorafgmnds, o 933pgbe Bqam&%m@,
ool MUTEX-smoamtoodl  (6sb.12.3). 3180 360(55tpé6 "
bdggosergéa  semdgdols noncrit-L. s nonerit-R - Ls8amgdon
Uﬁmaoﬁgmnb doamdatrgmdols g8 dgds Yoo o FmG.;
JOoBognmo  ndsbo 053075306m03, 0NN 36e39bL  3sL3a

0dabxam dgdemos dmbgeql, Gedribxgess mbws.
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