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Abstract

Theoretically Token-Conserved Petri net (TCPN) is used for described the manufacturing
process of flexible manufacturing system. Practically ladder diagrams are used for controlling
manufacturing devices in a real-time way. In.this thesis, a 3-step transformation method has been
developed for generating ladder diagrams from a given Token-Conserved Petri net (TCPN). First
Eulerian marked. graphs with initial tokens are generated from the TCPN using temporal
decomposition method. Second a synchronized Petri net is designed for selecting a proper
Eulerian marked graph to control manufacturing devices according to the dynamic interpretation
of production constraints. For this reason, the TCPN and the synchronized Petri net is named
interpreted Petri net. Third the initial tokens, the synchronized Petri net, and Eulerian marked
graphs are transformed into initial ladder diagram, synchronized ladder diagram, and Eulerian
ladder diagrams respectively. For showing the feasibility of this new approach, ladder diagrams
of an automated mold filling system are generated from its TCPN.
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XML £ - f8#:13% 7 (Markup Language) » # & 5 & d >3k 7 m & ¢ (World Wide
Web, W3C)[38] #73 & 1 %k » B en L & § R4 = ERRE TP ¥ T /e F 24k - XML
e £ SARR R & 4323 2 (The Standard Generalized Markup Language, SGML) > » XML
i i1 SGML # 4g sz b % gaidld o SEfé ?‘f'* URHE R AT R EAE -

XML 4 &5 = B * & » 4 & 5 § % 45 % (Rich Documents) ~ 5 3% 3¢ # (Metadata) £ fe ¥
% it (Configuration Files) - ¥ § % +¥ U p TR Hh TR E L L F B RFARA T HiEH
RS AN A Ch I S R U 8 S gk

XML 5 18 B S enpbik g o # > XML = # 48 ¢ 2 2 XML & £ (XML Declaration) -
4 24 0PNML < 2 % &) 2 XML 7 £ % <?xml version="1.0" encoding="1S0O-8859-1"?> -
xml version £ 15 ggﬁx XML = & 3 & aLde -encoding A &4y XML = 2 ¢ ch3 p 912 3
ﬁuﬁm#tqja o @ e XML @ e - SUSTEE AR L ~ % (Element) > izt ~ 3 g e 7 - B
A 4545 4% (start-tags) 22 — B % 1F -0 (End-tags) o Acde R <A F LH> A Lo B R
<ITE EHE>E e

XML ¢ 3 & 5 cnig B8 5 247 R4 (Well-formed) % 2 22 5 »x(Valid) 2 & o 2472242

Efdp ¥ BT ‘*bXMLWiFm?P%%°wﬂ¢Pm%ﬁ L[25] = g e i
BEA Y B R EREE TR o A L Y R AREW R R R
BTG REAE 2 R RRBMENT G ORM A BRI o

S 41 & 5 2 4] %] % & (Document Type Definition, DTD)[20]£2 XML 4% & (XML
schema)[26]# #& - DTD ehit* & 2 %8 R o & XML % 2 4eip 2 £ 8 - DTD sk
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FIABE B XML » Fehg 280 v 2 Fher DTDF 3 > kT &~ ERF > % DIDES
AP gt 20 o TP b B 42D XML = 2pF > ¢ LB 23 2300 5 B
DID#F 5 ' e it % DTD#F % &~ P AT &R - XML chse @ s 4| LB & 3%k %
XSD(XML Schema Definition) k sz ~ i+ o Fpt 2 5 3 23| XML ~ #pF > fBe> 2 7 2
FOA 18 0 e § 58 0% XSD sk oo
XML % & &< I*LFL% g DTD L4 L FH[25]  F #~> BHEHEIPEF HET
12358 JAXB kA 4 & BT ehge 2[26] o Flpt Bl K 3 XML %R (T L s o

2422 KXXWE K W4 iiiF 3 oM i

F AR ez 2 A d W R E 2 2 (International Organization for Standardization, 1SO)
e % T 1 % ¢ (International Electrotechnical Commission, IEC) i F& ISO/IEC 15909 £ 2 [33]
#lE o &> PNML 2 2R £ - BEXH - 5@ PNML ? » @ Zigi =i o

*3h v % 35N W4t PIPE[39]4E RUEE S W] o PIPE 44l cnif s % % 5 W < F
5,7 3 M PNML » 2ii5 5> N i o 2 CPIPE A7 ® » © B4 PNML < 2 >
YO N R Ao ARl DI T Ap g

BTRE- BECEOREE4 @ PNML = #3584 E o m & PNML = 27 4 5
* +$%§<place> + <transition> ~ <initialMarking>:= <arc> k & % %775 B - #& 15 8L ~ 4= 4 13 4R 22

P ik o Bl 225 chv E A S N EIE Aok 2.4 F7n o

BFRM R PRg Hi o fAd L 247 40 - FIKLE GBI id
SO ERD G & T GRS c B R AR AT TR BRI A ERIE A
<name>T e+ & <value>#f & T o H L I X Bl A7 425 211 * <initialMarking>T o+
~ #Z<value>#7# 7 ~ & <value>p cnficy % T 75 BE 4o ok BE PE A0 0 N A
PR 1A F% o > @I @ 2 1 source fwtarget i o * k& T MM B AT G B2
B i AR 98 #5607 o o 3 source EIEA B P target e 6 A4 5 B 0 2 S AT B L A B eh
ﬁig?]ﬂ:%‘rﬁc;g& » F 2_ target F_8 4 2L > 7Y source ;T‘.%g H ek BTG ﬁﬁ%%mﬁﬁj
N B e FlE AR en B kE 2 ZRlEE .

F‘I:I: ,ITEII

M 2.25 5 M4 6
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4
% {:,,ﬁ;_ % 11; PNML'bfiF\’g

<?xml version="1.0" encoding="iso-§859-1" 7>
- <pnmlz=
- =net id="Net-One" type="P/T net">
<token id="Default" enabled="true" red="0" green="0" blue="0" /=

%’ =3 ,%L = - <place id="p0">
- =graphics>
<position y="75.0" x="165.0"/>
</graphics=
- <name:>
<value=P0</valuex
- «graphics>
<offset y="35.0" x="-5.0"/>
</graphics>
</namez
‘ - <initialMarking=
<value>Default,0</value=
- <graphics>
<offset y="0.0" x="0.0"/>
</graphics>
</initialMarking=>
- <capacity>
<value=0</value=
</capacity>
</place=

gﬁg ,%!" - <transition id="T0">
| - =graphics=>
<position x="300.0" y="90.0" /=
</graphics=
- «<name:x '
<value=T0=/value=
- <graphics=

<offset x="0.0" y="0.0" /=
</graphics> '

</name:=
- <orientation=
«value=0</value>
</orientation>
- <ratex
«value=1.0</value=
</rate>
- «<timed:>
«wvalue=false</value=
</timed>
- anfiniteServer>
«value=false</value=
«</infiniteServers
- «priority >
avalue=1</value>
</priority =
transition=

A
9
s
>

- <arc id="T0 to P0O" source="T0" target="P0">
<graphics />
- <inscription=
<value=1</value>
<graphics />
</inscriptionz
- <tagged>
<value=false </value=
</tagged>
zarcpath id="000" x="331" y="177" curvePoint="false" />
<arcpath id="001" x="447" y="177" curvePoint="false" /=
<type value="normal" />

<farc>

—~— F S g 8w

</net=
</pnml=
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2.4.2.3 AutomationML 2 PLCopen # ¥

AutomatlonML(Automatlon Markup Language)[27] = - ﬁ XML 5 A e 4R R4
U0 TG E L RIS K F T o AutomationML L & penh L - 1 4E1 B o
4o PLC ~ # & £ BF 35 41 (Robot Control)[28] % - H 4 ;% &~ %] 5 i /& (Topology) ~ & @
(Geometry) -~ i& & £ (Kinematics)£? :#4&(Logic) -

PLCopenXML % AutomationML z_ B §E3R% (> i& * r’:’ﬂﬁii% » % PLCopen[34]#1+#] Z_3
# o PLCopen % — 1 ¥4z  4p b 2 LB E ek > 2 ¢ )% |IEC61131-3[21]7 s
- mﬁ%ﬁ%qu 7 2.7 PLCopen #r3x:% % ° PLCopen #e P,‘%';;‘ 2 XML = #4558 » 3 &0
Foo ey BENEA G AR o @ P sk S R X B 0T e AR 0 A
< XML fhé;#;m%fi > PLC 3485 B > iz * PLCopen 4evifsd & fai 3k ik dy o

2.4.2.4 F¢ W £ PLCopenXML &fg i%
~ = & * PLCopenEditor #c 48 5§ B FF - B > & * ¥ 1132 17 PLCopenXML £ ¢ 4 @] -

4 o fEa3 ke ;N 1 PLCopenXML = 2 275 5 ¥ fé * findd =~ PLCopenXML < & 12
BB N R IR o 4eB 2.26 GorF ﬁvli%‘] » 2 PLCopenXML = # £ & ¥ @ 4ok 25 977 » 7

5 et Bl PLCopenXML = i 2 5 — ¥ SR enh! oo g w M3 AP o
T1 Pl
)
Pz
—R)

Bl 2.26 14 - Bl 4 b1

4 4 257 s PLCOPeNXML ¢ & [ 5f % A & Filohth v &g S 2o 5LE 2 P B Bl S
HiEAE 0 2B B enF_AZ<body>T e B3 < % <leftPowerRail> ~ <rightPowerRail> ~
<contact>£r<coil> A Wi 278~ L R~ BELENE o T B ;u%?;tzjs 1 localld »
Hew RET s t3 0 % X Borg Pl B {osU® - 4R Ed + = 4 <variable>
“T4 57 0 LR o B F 12 height fo width 4 =] 5 Bl1A; ~ 2 ch3 R & F A& > + =~ % <position>
Pl B B A5~ % g o <contact> 5 ] 0 H <reflocalld> 5 1> % 77 i 4= 8L i
<leftPowerRail> - F 4X 3 Bi7 > 4- T1 3| P1 i 4 - Bl<connection>3 = B+ ~ 2
<position>> % - B g s gAY % = B R Ld RABE AR 0 £ BT 0 4o T1 3] P2
il 4 > B<connection>F = 1 + = & <position>> % = {v % = i <position> % B A5 i7 ¢
MrBELA AR o Bfs ~ F <coil>¥ F 1 storage > 4ok G oset o B & T UL ABK EE TR ATk
mSET#F] LB F - reseto ﬁ]z\ T A RST:}%%‘&F’QI%] » BBl s € 4o PL e P2 #1op
3 TA e e
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% 25 Rt E e LS N
A A ~ i+ {7, |PLCopenXML < i p %

<7xml version="1,0" encoding="UTF-8" 7>

- <project sminzcsi="hitp:/ wwww3.org/ 2004/ ¥MLSchemarinstance xmins="http:/ fwwrw.plcopen.org uml /tcfixsd sxmins:xhtml="http:/ wwwiwdorg/ 1999

xsitschemaLocation="http:/ /www.pleopen.org/xml/tefixsd >
<fleHzzder companyName="temp" productNamz="temp' product\ersion="temp" crzationDateTime="2012-02-28T20:28:53' [+
- <contantHeacer name="temp modificationDateTime="1012-02-20720:32:58">
- <eoordinatelnfy
- <fbd>
sezlingx="0" y="0" >
</fbd>
- <l
sezlingx="0" y="0" >
ld
- asfer
sezlingx="0" y="0" >
<fsfer
<[coordinatelnfo>
feantentHzadzrs
- dtypess
«dataTypes [+
- 4pous
- <pau name="temp" pouTypz="function"
- <interfaces
- ArtumTypes
<B0OL/»
<fretumType>
- 4inOutVars >
- <yariahle name="T1">
- <["pE>
A00LJ>
“Jtypes
<fvariables
- ayariable name="P1">
- styper
<B00LJ»
<Jtype>
<variabler
- <arizble name="P2">
- <types
<BO0L />
i an>
<fvariable»
<finQutVars>

left

PowerRail

- <leftPowerRail localld="1" height="80" width="2"=>
“pasition =="46" yv="65" />
- 2connecticnPointOut formalParameter=
“rzlPasition =="2" y="20" />
=/connectionPointCut=
- =connectienPointOut formalParameter=
<relPosition x="2" y="60" />
</connactienPointOut>
«/|eftPowerRail>

rightPowerRail

- =rightPowerRail localld="5" height="80" width="2">
<position x="275" y="64" />
- ZconnectionPointIn>
=relPosition x="0" y="20" />
- <connection refLocalld="3"=»
<position x="275" yv="84" /=
<position x="248" v="84" />
<fcannection>
</connectionPaintIn>
- <cennectionPeintIn:
<relPosition x="0" y="60" />
- <cannection refLocalld="4">
=position I
<position x="249" v="124" />
<fcennection>
=/connectionPointIln>
</rightPowerRail =

con

tact

T1

F_

- <contact localld="2" height="15" width="21">
<position x="75" yv="77" />
- =connectionPointIn>
<relPosition x="0" y="8" />
- <cannection refLocalld="1"=>
<position x="75" y="85"
<position x="48" v="85
</connection>
=/cannectionPaintIn>
- <connectionPointOut>
<relPesition x="21" yv="8" />
</cannectionPaintOut>
<wariable>T1=/variable>
= contact®

xhinl"
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COll - <coil localld="3" height="15" width="21" storage="sat">
<position x="203" y="89" [
- <connectionPeintIne
<relPosition x="0" y="8" /=
- =connection reflocalld="2">
=position x="203" y="97" />
=position x="124" y="97" />
</connection>
</connectionPointIn®

P l - <connectionPeintOut>
<relPosition x="21" y="8" />
—( ] J— </connectionPaintOuts
<variablexP1</variablex
PE <fcail=

_|: R)—
- 2coil localld="5" height="15" width="21" storagz="reset">
<pasition x="204" y="129" />
- =connectionPointlnz
<relPosition x="0" y="8" />
- <cennectien refLecalld="2"=
<position x="204" y="137" />
=pasition x="164" y="137" />
=position x="164" y="07" />
<position x="124" v="07" /=
</connection®
</cannecticnPointIn
- =connectionPointCut=
<relPosition x="21" yv="8" />
</connectienBointOut>
<variablexP2< variable>
fcoil=

=/pou=
</pous>
*/typas>
- dinstances®
<configurations />
<finstances®
</project=>

2.4.3 1% K A 5

Gl

f 242 & K Fekd B0 IR < e ik G T R MR R 7K

B P FE - Blerggdz o 2Xm > @ * 2 x’—%Eﬁﬁ;}fgf% EFEANEF FEFRH 2 g—,‘ E oo
R PASE BA R RERAN A T @I R fe ik ERAEN R G
FE o F]pL £ 7 18 PNML 2 i ¢ ma%gﬁ;;gf;g 2 B T 00 S B L S 2 R
LRI PRAFFRIS 2 ERNEZER - X o MG 2431 & AEP 2 B Ehoie
E@JAXB T ik o % 2.43.2 & 4 % Eclipse & 2.4.33 & /1 4o #-PNML < & #3 7
fo it 2434 & 4 G B4 2 4 5] PLCopenXML < i o

2.4.3.1 JAXB ¥ #
JAXB HjiFi & e fa 7 i % — B £ XML 4% & £ Java 5 %] 2 fF e 52 (Binding) »
%= BRIE XML = 'i fr Java et i B ko ARV OE A B B XML P

AL £ B Java AR50 Y BT RJIE o T XML & 2 Java 3 u 2 B el ig kg
JAXB # # XJC {r Schemagen & 78 5% & (Compiler) o % & ¥ 12 #- XML 4 & 4+ 5 Java
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W] 8 —“ﬁ T o-Java SE s L XML % & - F]1 5 A2 2 3 ¥ PNML 4= PLCopenXML
& 2 & Java s w0 “T0 3 € i@ * Schemagen # i o JAXB F R JIL ik AR 4 ] 2.27 o

XML Schema Classes

q.ﬁu"m/m w3 org/199 Schema compiler -
xmins pami="pam| xsd* 7.] C class '
Ilrgel.\ll.neip_.ce—"pmnl xsd” >
version="0.9">

<xs.annotation>

<xs documentation> I

</xs. documentation> <

Fasameotstion> Schema generator NameType | [Graphics
name="pamI> schemagen g [Drpactess

<xs.complexType>

follows instanciates

ﬁ‘ph‘t id="P1">

<graphics>
<position x="270 0" y=*195 0"/>
</graphics>
<name> unmarshal

<value>P 1 </value> (+Va“dati°n)

<graphics>

<offset x=*-5.0" y="35.0"/>
</graphics>

</name>

<initialMarking>

<value>Default, | </value> <

<graphics>

<offset x=*0.0° y=*0.0"/> marshal
s>

iNarking (+validation)
XML Document

e

~ % {r Java :
# & XML

!
¥

=

>

unmarshal
lV i B

skl R
(validate)

B 2.28 o 4E 4t v f2 48 5 2 [32]

26



2.4.3.2 IDE Eclipse ¥ JAXB ## 4

Eclipse 2% Z§5-T 5 «hfF & ;% B % 7k 8 (Integrated Development Environment, IDE) - #
i & F 0 JAVAE S ot o Eclipse » £ § - Bz T Lo RS b Bt 7'“;»#;{
ALBIEE s B 5 i —“Ff? F1* Eclipse %3+ p & 0 IDE -

w2431 &35 =EA L IJAXB %t @ JAXB ip B 1 5 ¢ & * Eclipse> 7%
Eclipse #73 % & JAXB # it » ¥ 11 & &% 7 & Eclipse /& + > —i %#g.f% * JAXB % é 4
FTF LR o @ BRJ2 - 8 XML Schema pF » JAXB ¢ Eclipse 2 8 7 < »
FJ2 % i XML Schema P > Eclipse & % & f§ ¥ % 7 -

N

B

24.3.3PNML = & 3| X e 5 H 3~ &

* &P deie 12 Java 4758 - PNML = 2 2% 5 X e 5L Bl 2 o & f3 % PNML < i
pEo m L A Java 425 p A 2 42 i JAXBContext » H & JAXB ﬁ;\ HiAegh o B & 4 pFiE o
& O 4p TPNML 3 & 2 4 a0ip & E E RS 0 4o 229 % - FEroT o @ B f2% PNML <
Ridehf R g @ ik g blanda o ¥ 5 - Az 2 4 Unmarshaller 4 2 »0i 7 2 5% =
7 #4239 vd Unmarshaller 4= i2 # &3= ;= unmarshal()f# &8t~ 2 ig4x 2 - 2 > f Js #ﬁ;%%ﬁ%"‘ '
Pt FMEEFIIPAIMISE £ ¢ o5 (S % e (7 E J[* Pnml 4= & ef e = 52 getNet() 7 3] %7 75 28 ~
EH RS et R w0 RS e E (List)R) 5 505 31 NetType 4 & - 218
Tw AARN 0 T H-PNML = # ¢ gnirg A gk S Javadr i o L LR R o

JAXBContext jaxbContext = JAXBContext.newInstance(“"mappedClassfromPNML");
Unmarshaller unMarshaller = jaxbContext.createUnmarshaller();
Pnml pnmlElement = (Pnml) unMarshaller.unmarshal(PNML);
NetType nettype = pnmlElement.gethet();
[ EAETRNDN, RIEDLERE
for(int i=8;i<nettype.getPlaceOrTransitionOraArc().size();i++){
if(nettype.getPlaceOrTransitionOrArc().get(i) instanceof PlaceType){
PlaceType p=(PlaceType)nettype.getPlaceOrTransitionOrArc().get(i);
System.out.println("place id="+p.getId()});
System.out.println("position x="+p.getGraphics().getPosition().get(8).getX());
System.out.println("position y="+p.getGraphics().getPosition().get(®).getY());
System.out.println("offset x="+p.getName().getGraphics().getOffset().getX());
System.out._println("offset y="+p.getName().getGraphics().getOffset().getY());
(
(

System.out.println("placeName="+p.getName().getValue());
System.out.println("InitialMarking="+p.getInitialMarking().getValue());

}

Bl 2.29PNML < & 5% < e SR 1

place id=P@

position x=165.8
position y=75.8

offset x=-5.8

offset y=35.0
placeName=P8@
InitialMarking=Default,®

B 2.30 B~ {8 47 13 BL4 it enb]

T A 240 PNML 2 2 5B F 2 R BN 1 0 i BT e (FARS 0 H
3k (8 g 6 s 2 NetType 4+ & ¢« FR W3S cnd & - 01T 117 NetType o2
getPlaceOrTransitionOrArc() = i B~ {8 4 & o 1B~ 55 Bhd» & 4 6] > 3 4258 45 4o 8] 2.29 2.
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24 o d 4 Java A2 3N eiE B
Eh+ o kA NetType ¥ e it §

pler i 2R B 230 5 %%

A B iE
Fp A
PlaceType #@ %]

+ instanceof #_* k- 4 2 F_F A0 eh
X

%2 5] [30] °

34w PlaceType o % 47 i+ ¢

P2 o @B 8 il 2 VRS G N E s F e R ¥
43 ,d1 ]E;];]J”T:"Ir'?' fi‘ ﬁ’*ﬁ?’ fg’mﬁq_\lj*;a’j;m \]Fql},mf{PNMLéﬁg_ﬁé_i

SRE W R B 0 B RIEE R % 3F B S instanceof i& {7

2.4.3.4 F§ # W ¥ ¢ 3] PLCopenXML = £

BT ORGP Ao d Rl E 5
A4 - B 2 JAXBContext

A2 EARH 4 2 Marshaller -
PRAZGH B E S  RENY BEE
ObjectFactory A 4 {3 & % & Rp=¥7F e & - @ 3

1<

SN

> B TRMAS - Bk
c 1 %
m‘?

f}l]’ﬂ

v
I

T

N
=

SRS

5 '5%'&1\."%} 2.32 ’—"-r-,-[: ) I?"’ %\ 25 m%—_%_%!; Tl
Bl 4~ i+ i 3% 7] PLCopenXML = @ gap o

o =2

RIS

T

w ¢ B

JAXBContext jaxbContext = JAXBContext.newInstamce( mappedClassfromPLCopenXiL”);
Marshaller marshaller=jaxbContext.createMarshaller();
ObjectFactory factory = new ObjectFactory();

Project project=factory.createProject();

FileHeader fh = factory.createProjectFileHeader();
ContentHeader ch = factory.createProjectContentHeader();
Instances instances = factory.createProjectInstances();
Pous pous = factory.createProjectTypesPous();

Pou pou = factory.createProjectTypesPousPou();

Body body = factory.createBody();

LD bodyld = factory.createBodylD();

fh.setCompanyName("HBEE" ) ;

fh.setProductName("Tranzforz
Fh.cetProductVersion("1.0");

R AA T (E g0 AR )
Contact contact=factory.createBodySH(Contact();

A2 FREAR A

/

marshaller.setProperty("jaxb.formatted.output®”,Boolean. TRUE);
Stringhiriter st = new StringWriter();
marshaller.marshal(project,st);

String XMLString = st.toString();

B 2.31 e - Bl 4~

PLCopenXML < i+ - §] 2.31 ¢ % - 742:' ¢
B iPLCopenXML HE AL
%= (74258 A 4 - 4 * ObjectFactory
PLCopenXML & & 3R 4 » +
Project
Instance ~ Types ~ Pou ~ Body &2 LD & 4= i% » ¥ 38 @ 7K & 3 3L
R B R A 2.5 ddel Tl 4ol 2.31 1‘43‘;{1%
¢ * Marshaller 3= i£ &= ;2 setProperty(“jaxb.formatted.output”, Boolean, True) -

HEg opdodkFe SRt LA o o #x {4 & * > ;= marshal 2 i s B4 & 2 XML

Ex

=3
BEBNE BT o % 2 (TR
TRt 2
i
~ FileHeader ~ ContentHeader -
' 4eB) 2.31 % - B 12iE R

AT L O

Contact contact=factory.createBodySFCContact();
contact.setHeight (new BigDecimal(15));

contact.setWidth(new BigDecimal(21));

Position cpiRelp = factory.createPosition();
cpiRelp.setX(new BigDecimal("0"));

cpiRelp.setY(new BigDecimal("8"));

ConnectionPointOut cpo = factory.createConnectionPointOut();
Position cpoRelp = factory.createPosition();
cpoRelp.setX(new BigDecimal("21"));

cpoRelp.setY(new BigDecimal("8"));

contact. setConnectionPointOut(cpo);

Position centactPosition=new Position();
contactPosition.setX(new BigDecimal(75));
contactPosition.setY(new BigDecimal(77));

ConnectionPointIn connectionPointIn = factory.createConnectionPointIn();
connectionPointIn.setRelPosition(cpiRelp);

Connection contactConnection=new Connection();

Position conE=new Position();

conE.setX(new BigDecimal(75));

conE.setY(new BigDecimal(85));
contactConnection.getPosition().add(conE);

Position conS=new Position();

conS.setX(new BigDecimal(48));

conS.setY(new BigDecimal(85));
contactConnection.getPosition().add(conS);
contactConnection.setReflocalId(new BigInteger(String.valueof(1)));
connectionPointIn.getConnection().add(contactConnection);
contact.setlocalld(new BigInteger(String.value0f(2)));
contact.setVariable("T1");

% 3] PLCopenXML = i

<contact width="21" height="15" localld="2"=>

<position y="77" x="75"f>
<connectionPointIn>
<relPosition y="8" x="0"/>

<comnection reflocalld="1">

<position y="85" x="75"/>
<position y="85" x="43"/>

«fcomnection>
</connectionFoint In>
<connectionPointOut>

<relPosition y="8"
<fconnectionFointOnt>
<variablesTl</variables

<fcontact>

Bl 2.32 &84 i+ 3 =
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ﬁ%iéwgé SH- AT RS Apd g ks gt A2 P han R Y ER
B N i]m"@lf » 4 B] 2.33 P o ¥R ks ﬁén’v’:‘; DR BB R K D A B

,f5 .‘VL’;"T*#Q\' RN ) [ l’g’f' % &‘L‘l—}i,ﬁ"}iﬂ_ ERR ) j:‘l_ ¢ PE;}—'— Yot DA B "4%’,\1‘;)% :’lﬁ_"’illlﬁg N
ﬁﬂ%%ﬁ%#;%ﬁﬁwmﬁ“ﬂ SP SRS RS T N P T,
(Radio Frequency ldentification, RFID)[10]4& 4 p #iedkenfl 42 S Bie (7 H (T -

]%‘]233 Ej /é*ﬂ—ﬂ ‘f/l‘.a

ESRARRICIC R ? BB ER AR EE R RS 5 A Bl hd ks A
SOHOR A B ER M drB 234 st o R AR R F ¢ S = 'ﬁf;ﬁﬁtfgxé 1{;;%]‘/#—
ZHBRERTE A BB Z A BRP 0 H AR G v’%@l WAV & 7 908 o
P X o ARG TALZ BRI FALE «ﬁ%}"#‘f"}*A B T- SLitii
FHAEEBUPR Y BT R F AP HI R n o SR Y e /»wfw
ARNFHE X dfs o P X § B BRI FERT oAk SR R ¢
BRM - efiEd - % RFID f - FEMUE v it g o ?f'»*-"ffs‘:lg,frg
BEDF B f""}é‘Ifrvﬁg?Jﬁ% B ¥ 0 RFID 3 5~ B ¢ 3 MR fresrentlie 2 8k
BEERTE > B LR TR A F FRFE O TRLEEY o pF R A
pEEE AT T AR AR 2.7 T e
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% 3.1PNML & 2 917 38 4= 2

EERS E EREp

Pnml T & Pnml < i B A L A R

NetType TEEARG § W3R @A S pnp it | s RS R

PlaceType TR G B R

TransitionType LEEAH S 2B

ArcType TE S e iR 2

GraphicsType L& R F S g DR AT N o

NameType TH L AR GRT R LA S b R AR
OffsetType € 4P ‘

Position

HiddenType RO ' ' EE R R e s

InitailMarking Type SRR S S T

InscriptionType

ToolspecificType

PageType 5P : £ G et ZUH

ReferencePlaceT

ReferenceTransiti

ObjectFacto

B W
('S FEAT

parsing a schema...
compiling a schema...
org\plcopen\xml\tcé_0201\AccessType.java
org\plcopen\xml\tcé_0201\AddData.java ‘
org\plcopen\xml\tcé_0201\AddDatalnfo.java
org\plcopen\xml\tcé_0201\Beody.java
org\plcopen\xml\tcé_0201\Connection.java
org\plcopen\xml\tcé_0201\ConnectionPointIn.java
org\plcopen\xml\tcé_0201\ConnectionPointOut.java
org\plcopen\xml\tc6é 0201\Datalype.java
org\plcopen\xml\tcé_0201\EdgeModifierType.java
org\plcopen\xml\tcé_ 0201\FormattedText.java
org\plcopen\xml\tcé_0201\ObjectFactory.java
org\plcopen\xml\tcé_0201\Position.java
org\plcopen\xml\tcé 0201\Poulnstance.java
org\plcopen\xml\tcé_0201\PouType.java
org\plcopen\xml\tcé_0201\Project.java
org\plcopen\xml\tcé_0201\RangeSigned.java
org\plcopen\xmi\tcé_0201\RangeUnsigned.java
org\plcopen\xml\tcé 0201\StorageModifierType.java
org\plcopen\xml\tcé 0201\Value.java
org\plcopen\xml\tcé_0201\VarList.java
org\plcopen\xml\tcé_0201\VarListAccess.java
org\plcopen\xml\tcé_0201\VarListCcnfig.java
org\plcopen\xml\tcé_0201\VarListPlain.java
org\plcopen\xml\tcé_ 0201\package-info.java

B 3.6 PLCopenXML % & 5 d Y2 4~ 2
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2 | DataType T oAl
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Position i e
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6 | Position position T R
7 | Variable Value T E
8 | PouType THEARS HHE A
9 | Project P
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FoRIPETCESREL T EAESET LS aT ¥ ﬁf%%% & o
SR 315 2 A E T AN T LA w mho4 R [l
[0,1,1,0]% [0,1,0,1] = B % % 4[] 3.15 % i cni & o itw &% v * &

nn—

(1) [tO,t1,12,t3,t4,15,t6,17,t8,19,t10,t11,t12,t13,t14,t16]
(2) [t0,t1,12,t3,t4,15,16,17,t8,19,t10,t11,t12,t13,t14,t17]
(3) [t0,t1,12,t3,t4,15,t6,17,t8,t9,t10,t11,t12,t13,t15,t16]
(4) [t0,t1,12,t3,t4,15,16,17,t8,t9,t10,t11,t12,t13,t15,t17]

1 ?7- ats(P).
P=[1, 0, 1, 0] :
P=[1. 0. 0. 1] :
P=[1. 0. 0. 0] :
P=(0.1. 1. 0] :
ats([T14,T15,T16,T17]):-p(T14),p(T1S),p(T16),p(TI7), = ©° EE 5 N i;
Tl4+T15:<l,T16+Tl?:<1. P -0 0 1 01,
D(l) P=-([0.0. 0 1] :
D(O\J' P=(0. 0 0 0]:

B 31535+ # ﬁ%;«‘bﬁi;\"k’ﬁ%} i %

% - ﬁwzg MEERBEL N7 WAE L AL S BREETE - 5
36 EF 3 EA4BEN T AAr BV Y EHLE L2 K HE 4R 317 &
B b o B B £ o T AT R B o 8

(1) [tO,t1,12,t3,t4,15,16,17,t8,19,t10,t11,t14,t16]

(2) [tO,t1,2,t3,14,15,16,17,18,t9,£10,t11,t13,t14,t17]

(3) [t0,t1,t2,t3,t4,15,16,17,t8,19,t10,t11,t12,t15,t16]

(4) [tO,t1,t2,t3,14,15,t6,17,18,t9,t10,t11,t12,t13, t15,t17]

s([p0,p1,C.D,E,F,G,H,LLK,p30,M,p35,0], o] .[p2,p3.C.D,EF,G.H,LJ,K,p28.M,p36,011.
s{[p2,B,C,p10,E,F,G,H,LILE,LM,N,01 t1 .[p0,B,C,p4,E,F,G,H,LLE,L,M,N,OT.
s([A,p3,C,DplLF,.G.HLLE,LM,N,OL 12 J[4,01,C.0,p5,F,G, H,LLE,LMMN,CD.
s([4,B,p7.p4,05,F,G,H.LLE,LM,N,01 t3 J[4,B,06,08,09,F,G,H,LLE,L,LMMN,OD.

([ A, B.pb,p8,09,F.G.H,LLE.p28.M,N,01. t4 J4,Bp7.pl0,pl1LF,G.HLLEKRLZ, M.N,OD.

=([4,B,C,D,E,pl3,pl4 HILILE,plZ2,p33,M,p38], 15 J[4.B,C,D,E,pl5,pl6,HLLE,p29,p321 N,p33]0
=([A,B,C,D,E,pl5,G,H,p23,L,K,L,M,N,O], 16 J[4,B,C,D,E,pl3,G,H,pl 7, LLE,LM,N,O.
s([A,B,C,D,E,F,pl6,H,Lp24, K, p29,M,p36,0], 17 J[4,B,C,D,E,F,pl4,H,I,pl18,K,p30,MM,p40,0T).
s([A,B,.C,D,E,F,G,p20,p17.pl8, K, L, MN,O], t8 J[4,B,C,DE,F,G,pl9,p2l,p22, K,L,M,N,CJ.
s([A,B.C,D,E,F,G,pl9,p2]l,p22 K,L p31 N,0], {9 [4,B.C,DE,F,G,p20,p23,p24 K, L, p25,N, O],

s([4,B.C,D,E,F.G,H,LILp27,L,p25, N,0], 110 [4,B,C,D,E,F,G,H,LIp25,L,p32,N,0 1.
s([4,B,C,D,E,F.G,H,LI,p20,L,p32,N,p39], 111 [4,B,C,D,E,F,G,H,1Ip27,Lp33,N.pd L]
s([4,B.C,D,E.F.G.H.L.LE.L,M,p34,01, i1z J[4,B.C,D,E,F.G.H,LLE.L,M,p35,00.
s([4,B.C,D,E.F,G.H.L,LLK.L.M,M.p37], 113 [4,B.C,D,E,F,G.H.LLK,L,M,N,p35].
=([4,B.C,D,E.F,G.H.LLLK.L,M,p40,01, 114 [4,B.C,D.E,F,G.H,LLLLK,L,M,p35,00.
=([4,B.C,D,E.F,G.H.LLLK.L,M,p40,01, 115 J[4,B.C,D.E,F,G.H,LLLK,L,M.p34,07).
=([4,B.C,D,E.F,G.H.LLK.L,M,M,p4 11, 116 .[4,B.C,D,E,F.G.H,LLLK,L,M,N,p35]).
=([4,B,C,D,E,F.G,H,IILLK,.L M, N, p41], 117 J[4,B,C,D,E,F,G,H,LLK,L MNp37]).

initial fp(,pl,p7,p10.pl 1,01 3.p14,p20,p22,024,027 p30,p33,p35,035 .
a[t0,t1,42,13,44, 15,16, 7,18,09,t 10,01 111 2,11 3,614,116 ],
af[t0t1 1243 14 156 17 1S 19110411 112,413,144 17 ).
a([t0,t1,12,13,14,15,16,t7,18,19,110,t 1 L 11 2,11 3,115,116 ],
af[t0t1 4243 14 5517 1819110411 112 113,115,117 ).

2o(¥,Z,[XISList],Q,[TITList], &ts): s (3, T, ¥),member(T, Ats),notimember (¥,0)),20(Y,%,SList,[Y1Q], T List, Ats).
203,33, ¥ ,0,[ T, Ate): =30, T, Y ),member (T, Ats),member (7, Q).

member (4, [AIB].
member(A,[BICT:-member(4,C).

walk(Th-initial (30,alAts),nl display (ats), putS8),tab (1), write(Ate)nl,eo(3, 7, 5,[1, T, ats) nl display (walk ),
put(58),nl,display (states) nl, write (S),nl nl,display (transition),nl, write (T).

Bl 3.16 3+ & 7 ji o E A BhAR st
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1 7= walk{T). o

ats: [t0. tl. t2. t3. t4. 5, t6. t7. t8. t9, t10. ell. t12, ¢13. tl4. tl6)

walk:

states

[[p0. pl. p?7. pl0, pll. pl3, pld. p20, p23, p24, p27. p30. p33 p35 p33] [p2. p?. pl0, pll, pl3, pld. p20. p23, p2d4, p27,
28, p33, p36, p3s]. [p0. p3. p?. pd. pll. pl3. pld. DZU. pad. P28, 33 ‘p36. p38). (ph. pl, p7, pi. pS. pi3. pid. p2o

. p23. p24. p27. p28. p33. p3é. p38]. [pd. pl. pé. p8. p9. p13 p14. ;p20 p23 p2-| p27. p28. p33. pd6. p38]. [p0. pl. ;p? pl0.

pll. pl3. pl4. p20. p23. p24. p27. pl2. p33. p36. p38). [p0. pl. p7. pl0. pll. pl5. plé. p20. p23. p24. p27. p29. p3l. p36. pJS]

. [p0. pl. p?7. pl0. pll. pl3. plé. p20. pl7. p24. p27. p29. p3l. p36. p39]. [p0. pl. p7. pl0. pll. pl3. pld. p20. pl?7. pl8. p27.
p30. p31. pd0. p33]. [p0. pl. p7. pl0. pll, pl3. pld. pl9 p21. p22, p27. p30. p3l, pd0. p39]. [p0. pl. p?. plD. pll. pl3. pld.
p20. p23, p24, p27. p30, p25. pAO P39]. [p0. pl. p7. pl0. pll. pl3, pld4. p20. p23, p24. p2é. p30. p32. pd0, p3%]. [p0. pl. p7.
pl0. pll, pl3, pld, p20, p23, p24. p27, p30. p33. pd0, pdl). [p0. pl. p7. pl0, pll, pl3, pld. p20. p23, p24, p27, p30. p33. p3s
pdl]. [p2. p3. p7. pl0. pll. pl3. pl4. p20 p23 p24. p27., p28. p33. p36. pdl]. [p0. p3. p7. pd. pll. pl3. pld. p20. p23. p24.
p27. p28. p3d. p36. pdl]. [p0. ;pl p7. p4. pl3. pl4. p20. p23. p24. p27. p28. p33. p36. pdl). [p0. pl. p6. pB, p9. pld. pld
p20. p23. p24. p27. p28. p33. p36. pél]). [pl] pl "p7. pl0, pll. pl3. pla, p20. p23. p24. p27. pl2. p33. p36. pdl]. [p0. pl. p?
P10, pll. pl3. pld. p20, p23. 1324. p27. pl2. p33, pl6. p38

transition

[e0. £1. t2. t3. t4. t5. t6. 7. t8. t9. t10. t11. tl4. tO. el £2. t3. td. tls]

T = [tO. t1. 2. t3. t4. t5.  t6. t7. t@| 1

wallk:

state:

[[p0. pl. p7. pl0. pll. pl3. pl4. p20. p23. p2d4. p27. p30. p33. p35. 933] [DZ p3. p7. pl0. pll. pl3. pld. p20. p23. p24. p27.

p28. p33. p36. pl38]. [p0. p3. p7. pd4. pll. pl3. pld. p20. p23. p24. p27. p33. p36. p38)]. [pl. pl. p7. pd. pP5. pl3. pld. p20

. p23. p24. p27. p2B. p3 36. p38). (pd. pl. p6. p8. p9. pl3, pld4. p2 p23, p24. p27. p2B. p3a3. p36. p38). [ph. pl. p7. pll.

pll. pl3, pld. p20, p23. p24. p27. pl2. p33. p36. p3g]. [p0. pl. p7. pl0, pll. plS. plé. p20. p23. p24. p27. p29. p3l. p36, p3d]

. [p0. pl. p?, pl0, pll, pl13, plé, p20, pl7, p24, p27, p29. p3l. p3é&, p339], [p0. pl, p7. pl0, pll, pl3, pld4, p20. pl7. pld, p27.
p30. p3l. pd0 p39], [p0. pl. p?7. pl0. pll. pl3. pld. pl9. p2l. p22. p27. p30. p3l p40 p39]. [p0. pl. p?. plD. pll. pl3. pl4.
p20. p23. p24. p30. p25. p40. p39]. [p0. pl. p7. pl0. pll. pl3, pl4. p20. p23 24. p26. p30. p32. pd0. p39). [p0. pl. P7.
pl10. pll. pl3. 1:\14 p20. p23. p24. p27. p30. p33. pdl. Dl‘l] [p0. pl. p?7. pl0. pll 13 pl4., p20. p23. p24. p27. p30. p33. p35

. pdll. [p2. p3. plo. pll. pl3. pl4. p2l] p23. p24. p27. p28. pad. p36 pd1]. [pn_ p3. p7. pd. pll. pl3. pld. p20. p23. p2d.
p27. p28. p33. p36 pé1]. [pO. pl. p7. pS. pli. pld. p20. p23. p24. p27. p28. p33. p36. pall. [p0. pl. ph. p8. p3. pli. pld
p20. p23, p2d. p27, p28, p33, p3s, ptl] ‘[p0. pl. pé. p8., pd. pl3, pld, p20, p23, p2d, p27. p28. p33. p36 pig])

transition

[e0. t1. t2. 3. t4. 5. t6. t7. tB. t9. t10. £11. el4. t0. el &2 t3. tl6]

T = [tD. t1. t2. t3. td. t5. t6. t7. t8| 1

wallk:

states

[[p0. pl. p7. pl0. pll, pl3, pld. p20, p23. p24. p27. p30. p33. p35. p38). [p2. p3. p7. plD. pll. pl3. pld. p20. p23 p24 p2

p28. p33. p36. p38]. [p0. p3. p?. pd4. pll. pl3. pld. p20, p23, p2d 27, p2B. p33. p36. p3B]. [p0. pl. p7. pd4. P5. pl pl4 D2El

. p23. p24. p27. pZB. p33. p36. p38]. [p0. pl. pé. p8. p%. pl3. pld4. p20. p23, p24. p27. p2B. p33. p36,. p38]. [p0. Dl ‘p7. P10,

pll. pl3, pld4. p20. p23. 4. p27. pl2. p33. p36. p38). [p0. pl. p7. p10. pll. pI15. DN p20. p23. p24. p27. p29. p3l. p36. p37]

. [p0. pl. p7. pl0, pll, pl3, plé. p20, pl7. p24. p27. p29. p3l, p3é, p29], [p0. pl . pl0, pll, pl3, pl4, p20. pl7. pl3, p27.
p30. p3l. pd40. p39]). [p0. pl. p7. pl0. pll. pl3. pl4. pl9. p2l. p22. p27. p30. p3l p{tl p39]. [p0. pl. p?. plD. pll. pl3. pld.
p20. p23. p24. p27. p30. p25. pad. p39]. [p0. pl. p?. pll, pll. pl3. pl4. p20. p23. p24. p26. p30. p32. pad. p33). [p0. pl. p7.
pl0. pll. pl3. pl4. p20. p23. p24. p27. p30. p33. p40d. pdl). [p0. pl. p7. pl0. pll. pl3. pld. p20. p23. p24. p27. p30. p33. p3s

. p4l], [p2. p3. p7. pl0. pll. pl3. pl4. D2EI P23, p24. p27, p28, p33, pl6, D-dl] [p0. p3. p?. pd4. pll, pl3. pld4, p20. p23. p24.
p27. P28, p33. p36. pdl]l. [p0. pl, P7. PS. pi3. pld4. p20. p23. p24, p27. p28. p33. p36. pdll. [p0. pl. p7. pd. p5. pld. pld
p20. p23. p24. p27. p28. p33. p36. 938]]

transition

[tO. t1. t2. t3. t4. t5. t6. t7. tB. t9. t10. t11. tl4. tO. &1, t2. tl1&]

T = [0, t1, t2, 3, t4, t5, &, 7, 8. .1 0
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Rl R K E

B 3.23 p F> 8 ik 2Lz > @A 5N

pE BRI KA R T S NE RS 2P =P+ Rt 2P R ZREIE
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Yrd FEIEECHIRHFROERY T

AT B2 RS 2R BRI R o fe B AR 4 1
o B EFAA LT M T E BB R ﬁfﬁﬁ?ﬁtﬂ\g&% o sk d
24 ehz K NG L AR F B FRY EESRIRR RO e
AF §F L g PNML ~ PLCopenXML £ 4+ i chBf 4 » & = 4 (2 5 AR o 33P0 4ofe
e R RS AR AR S e B R TIHR AT RS 2 BRI ELET A
Rz BEIMPAG LA EE R AR RS ER c BEFLEPAES T A
EH R AR RN BED ) WR I FEY EEARIRERO B 41 § 52
T8 PNML » 2840 & chf) (33P0 042 & 5 iR 4 140 =g PLCopenXML 0B} (3300
4.3 & 54 2 2 oA B~ b PR BBl B S R B OB % e 4 & SRR BN R T
PE b B i 4 i AR 4T o 45 & L p d AR N 2 (T o

A1 FR s PNML + @ 2 0 & Gl 3

315 # (Unmarshaller) g% 46 PNML ~ 23k 5 X & 2% PNML ) 2 9 JAVA # i -
Unmarshaller @ 4% % ## & &R0 XML 2 % 2 & Unmarshaller sk 28427 5 3 2 4
% B ¢ #2491 UnmarshallEeceptiom o

fI* 2433 474 5 & MWAiz\wwc%memmmmnﬂgm’ﬁ-*PNMva»wﬁ
Toz te e &7 i L ¥F 3 PNML 4+ # a6 48 » 17 448 SPY[25] % & 2 4 ¢ ch
1B o de® 41 #r7

attuboins

[paml E3{——{,net &

B 4.1 PNML + * 54
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h<net>ieE ¢ L 3 = B

% 5] & <place>-<transition>#2 <arc>- + = i£ <place> -

<transition>£2 <arc>'c ¥ 3 B~ WA BEE 2 2 AT W o FIRH L 2 5 2 B B

22 PNML = @ e G b 02 > 4ok 4.1

He AR PE o G PRBATE e 0 2 2 g g 0k o

4 41 PNML =~ 2 5% (% B8 1%

30 PNML © @ 9 3 i gl % 0 B33t f i

o it il s

B

PNML = i+

Place Place ID

Place -7 ID

Name Value

Place 3 & fi

Graphic Position

Place s/ &

InitialMarking | Value

Place #4454

<place id="P0">
<graphics>
<position x="90.0" y="120.0" />
</graphics>
<name>
<value>P0</value>
<graphics>
<offset x="-5.0" y="35.0" />
</graphics>
</name>
<initialMarking>
<value>Default,1</value>
<graphics>
<offset x="0.0" y="0.0" />
</graphics>
</initialMarking>
<capacity>
<value>0</value>
</capacity>
<Iplace>

Transition | Transition ID

Transition =7 ID

Name Value

Transition 7 . -

Graphic Position

Transition &/ &

<transition id="T0">
<graphics>
<position x="225.0" y="65.0" />
</graphics>

<name>
<value>TO0</value>

<graphics>
<offset x="-5.0" y="35.0" />

</graphics>

</name>

<orientation>
<value>0</value>
<[orientation>

<rate>
<value>1.0</value>

</rate>

<timed>
<value>false</value>

</timed>
<infiniteServer>
<value>false</value>
</infiniteServer>
<priority>
<value>1</value>
<[priority>

</transition>

Arc Arc Source

Arc snkh

Target

Arc enp 3%

ID

Arc 111D

<arc id="P0 to T0" source="P0" target="T0">
<graphics />
<inscription>
<value>Default,1</value>
<graphics />
</inscription>
<tagged>
<value>false</value>
</tagged>
<arcpath id="000" x="115" y="126" curvePoint="false" />
<arcpath id="001" x="231" y="77" curvePoint="false" />
<type value="normal" />
<[arc>
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42 &  $ 22 PLCopenXML < 2 chff A Eup

& JAXB ¢ » L4k (Marshaller) # 45 /247 Java p 2 #+5 B 41— i XML = i » pt < it
H5d XML % & 5T 85 v & % & R #3018 B4 =+ @3 = PLCopenXML <~ &
7 2 % 2434 &5 15 50 ,Fi*{m”: fRFPE ¥ B4 & enzE 1‘]‘& » I SPY gk A 4
Fg - B4 2 ch2E 1B > 4oB) 4.2 - PLCopenXML = 2 @ ¢ rz<project> i i 4 i e e 12
M B EHRIAR M DT E AT e 2 <body>T <LD>d 2 o <LD>F E T L 5w B 4
# > <Coil>¢2 <Contact>* & o454 2L 5 B 7 21 > <LeftPowerRail>£2 <RightPowerRail>

CERS J

|5 flleHeader

|,connectionfoiniOnt

|, JeftPowerRail
’Iig]ltPuweIRail

e

R 4.2 PLCopenXML #~ i* &4

1335 PLCopenXML #r 3 * Bjerofe &~ Jhd - b lpl 22 % 2§ 0 g it i p &
BIARIE A & 420 5d & 425 7 ivig PLCopenXML 4 12 27 < 2 chst b 5 > Bkt
pfRRAR s A RER 2 AT OP R R AP PR T RS D
PLCopenXML = & -
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# 4.2 PLCopenXML #~ it 2 < i efd 4

P i 2 | BEEm | PLCopenXML = i
Coil Coil localld ID <00|I_s.t0rage"= sst V.\."dth..: 21" height="15" localld="3">
<position y="42" x="450" />
Variable 7, ,ﬁ;_ <connectionPointIn>
<relPosition y="8" x="0" />
ConnectionPoinin relPosition A0 ¥ & <connection refLocalld="2">
. <position y="50" x="450" />
localld fﬁ;;l » i@ & 1D | <position y="50" x="121" />
</connection>
ConnectionPoinOut localld fﬁ% 13g S ID | </connectionPointin>
Rk <connectionPointOut>
Connection reflocalld ID <relPosition y="8" x="21" />
= </connectionPointOut>
Position B <variable>Y000</variable>
</coil>
f < idth="21" height="15" localld="2">
Contact Contact Variable z SCQlE i g
= f* <position y="42" x="100" />
localld 1D <connectionPointin>
<relPosition y="8" x="0" />
Negated FTHER <connection reflocalld="1">
<position y="50" x="100" />
ConnectionPoinln relPosition A0 ¥ <position y="50" x="71" />
</connection>
localld 11%] * @ SUID | </eonnectionPointin>
<connectionPointOut>
i . W °
ConnectionPoinOut localld B B ID | o position V="8" x="21" />
. </connectionPointOut>
Connection reflocalld ID e VariablesX000</variable
Position A ey
LeftPowerRail | LeftPowerRail localld ID DR L =" IR 522" localld="1">
<position y="30" x="50" />
Position Jis 4 <connectionPointOut formalParameter="">
<relPosition y="20" x="21" />
ConnectionPoinOut relPosition A0 ¥ </connectionPointOut>
<connectionPointOut formalParameter=""">
<relPosition y="60" x="21" />
</connectionPointOut>
<connectionPointOut formalParameter="">
<relPosition y="100" x="21" />
</connectionPointOut>
<connectionPointOut formalParameter="">
<relPosition y="180" x="21" />
</connectionPointOut>
<connectionPointOut formalParameter="">
<relPosition y="220" x="21" />
</connectionPointOut>
</leftPowerRail>
RightPowerRail | RightPowerRail localld ID <rightPowerRail width="21" height="322" localld="14">
<position y="30" x="500" />
Position R <connectionPointIn>
<relPosition y="20" x="0" />
ConnectionPoinln relPosition 0¥ <connection refLocalld="3">
<position y="50" x="500" />
Connection reflocalld ID <position y="50" x="471" />
. </connection>
Position poili </connectionPointin>

-<connectionPointin>
<relPosition y="60" x="0" />

<position y="90" x="500" />
<position y="90" x="471" />
</connection>
</connectionPointIn>
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AR FE BRI R e R oM S HEINEHEFRISE o 2G5 HRIE SRS
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#77% BL4» 2 eninitailMarking 14 ¢ sovalue B% Kk 4w 9 5 BhEde b Ak i o F] do % BT
7 8L~ i o initailMarkinge ¢ sovalue = 1 pF o RIARSN € A 4 MBS o TR T LA
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‘ initailMarkingType H value = 1 |

(Fmen]

| mitailMarkingType H value =0 |

~e_ [ variable=x000 || mminst |

]
R variable=Y001
I swEas

| initailMarkingType H value = 1 | —

-
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SR R A BB 2 kR E PR S AR &g e
xS LR R KA LRI - A2 B it o R
AP B 2 B PR A B LA v R B o 5 iR 12 source e target
LEF 8 B4 £ 2422 8 # 31  5 hIh 1 source fo target £4 7 45 B el 01 4 i
RS~ A B pep A5 BRI G source R G target s s BRI AT s B o i
PI4EHL S o b fS B B~ B 5 8RR R -1 £ 2 5 Lo i 44 5 b0 F3E BT
A TL Pl ari- 7% 2 T hiE - FF 5 B2 w5 gf 14 source o target » - $f
Pl % - B g 2 dsource & Tlegt S w384 i entarget 3 P1-PL 5 TL 2 i o1 475 8 -
L TL5 2 PliFeha R @2k % 5 1ok ILE - B %354 2 chtarget 5 T1-H sourse 5 P2 »
P2 3 TL2 > 458 e TL 72 P2 70 R Bk 5.1 BBk € 34> &4
FB-E BEA 2 fI.}.;? ik b x plaerd o

‘ B E H name H value=T1 %o

. _on

T

ootz } @

Bl 4.4 g e B Rldr 2 aE 2 Rt

dEp et ’%-@ﬁ&fj%fg’&gﬁ-}t%;aﬁfb@o'ﬂﬁg gé_igfgiéﬁuj%@_oé\
TRARN S ALV G SRR AR RS EERELEFTEH o R 45 L b 0 B A
75 55724% F‘IIJ:{_E_"E-\:&" fﬁﬁ’]%}f}d o ’&_? ?ﬂ*@gﬁ?% = ;‘% l;”;__ 5_5;2 Ele:{EK-é- ) I’T’] }ifﬂ*&éﬁﬁjy = ;; :)/;

= 5’5724% EIIJ,’Q_:_.KE_O q"‘i‘]”iﬁ@fﬁﬁj'g @%—;é’%ﬂlj%ﬂi@fﬁ ) _'I_:ifﬂ —_'7‘,‘:‘:—', gj’jf.',—%g;:::i 0°'£1f'11'l‘ ]fg ’;‘E
FOF - 5R X 5R AE PGB R 4 ) PR H 1 RS TS B B s i e

PO P11 P2 PO P22 P2
Tl 1 -1 0 0 0 0
Til -1 1 -1 1] 0 0
""""" [
Tl 1] 0 0 : 1 -1 0,
1 |
Ti2 0 1] 0 -1 i 1

B 45 & &2 plaErd
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-menu: Jmenu

-file: File

-container: Container

-menuBar: JmenuBar
-imagelcon: Imagelcon
-fileChooser: JFileChooser

-transformButton: JButton
-PNArea: JTextArea
-LDArea: JTextArea

#openFile(): void
#closeFile(): void
FexitFil(): void
FoutputFie(): void
#transform): void
-initResource(): void
-setUpEventListener(): void
-setUpUIComponent(): void

b
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EMG
-place: List
~transition: List
-arc: List

-XMLString: String
~ruleMatrix: int

+unMarshall(): void
+getPlace(): List
+getTransition(): List
+getArc(): List
+setRuleMatrix(): void
+getRuleMatrix(): int[][]
+checkEMG(): void
+checkInitailTokens(): void
+getXMLString(): void

-pn: EMG

-emg2ld: EMG2LD

+openfFile(): void

+closeFile(): void

+exitFile(): void

“+outputFile(): void |..
+transform(): void | ~
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-pn: EMG
-project: Project

+Marshal(): void

+transform(): void

-+generateContact(): void
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+getXMLString(): String
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BEFIZEBLEHZREL > 258173 % setRuleMatrix()k T2 P 4B » #5382 P
Siad SR R @i%m%@ﬁiéiiaﬁﬁié%%%’ﬁﬂﬁ%%@%ﬁ

source £ target - 5= T1 % target > P1 % source » P2 Pl4E*L e i®-1 & 2 3 i% 1o 2 = ;2 P
s E'ﬁﬁi;“l,%lf?%‘] AUk P4 e % de @) 4.16 #oT o

BT R e

Pl ML R P |75 & il Py P4 0 P4 P5 -

public void setRuleMatrix() {
ruleMatrix = new int[transitionS.size()][places.size()];

string source = "7, target = "7 I B i i 0 i i i 1 i i

m

for (int i = @; i < Main.arcl.size(); i++)
source = Main.arcl.get(i).getSource(); il -1 1 -1 0 0 0 0 0 0 0 0 0
target = Main.arcl.get(i).getTarget();

for (1r|'t j =©; j < Main.placel.size(); j++) { Tl 0 v ! L -l v ! 0 0 ! 0 0
// placeszinput_arc

if (target. equals(placeS.get(j).getId())) 1 v} 0 0 [ Bl 1 q [ 0 0 0 0 0

for (int k = 8; k < Main.transitionl.size(); k++) {

if (source.equals(transitionS.get(k).getId())) {

ruleMatrix[k][§]++; 'Tl 0 0 0 0 0 0 1 -1 0 0 0 0
¥
3 } 33 0 1 0 0 0 1 -1 1 -1 0 0 0
/f placesoutput_arc
if (source.equals(placeS.get(j).getId())) { 11 0 0 [ 0 0 0 [ 0 0 1 1 0

for (int k = 8; k < Main.transitionl.size(); k++) {
if (target.equals(transitionS.get(k).getId())) {
ruleMatrix[k][j]--;

™0 0 1
}

B 4.16 2 = 2 plAE A2 55 45 22 9 1 &

i

% AR B b TCPN->LD {8 o A25° Bt (7 40 2 codb i 4 > 2 4 360042 7 ] 4.12
BliE ee 1 & & 53K EAUFE BB &iﬂﬂﬂ PR B R TR AR Bl = BN A 2 R
B - BB g 4 B M & W56 A% s EMD2LD 7 ;2 generateContact()
Tt

R R Tt 60 3 0 A BB R 417@)%w o o B 417@)F 5
generateContact() & # 4% L4~ & ¢ fi3k 5 X000 £ i3 i for %*ﬁi B Aol 5 B
et = ok generateCoil() & 2 5UBl > 7 A4 T 4 do i 107 oy T BE 0 2R % storage 12
* SET o 30 Agh v 2 55k A c%FEI r‘Cl__Z""&r'é’-’F'r‘Z’m i AE A F
FATE L Ak e 41 5 B for @ E Reidnt i - AR ARRL o S fE S
75 4c B 4.17(b) °

o

4 generateCoil()i& i+
B A e e S

C.onfa.ct 1n1t131C0ntact generateContact(18@, positionY, 188, position¥+8, first, 1 , ++id , for(int i=0; i(n,sj_ze();i++){
"xeee", factory); for(int j=0;j<n.size();j++){
tactlist.add{initialContact); . . .
contactlist.add(initialContact); 1‘F(1'=J){

bodyld.getCommentOrErrorOrConnector().add({initialContact);

if(n.get(i).equals(n.get(3))){

n. remove(])

boolean second=false;//
int last_positionY=positionY;

int last_Id=id;/ sid //HWH?—EE fé‘l ,WU)(I_!place
for(int i=@;i<n.size();i++){// = } }
Coil coil= gener‘ate[oll(posnmnY p051t10nY+8, second, positionX, last_positiony+s,
last_Id, ++id, n.get(i), factory); }
coil. setStorage(Stor‘age.ﬂodlfler‘Type SET); }

bodylLd. getCnmmentDr‘Er‘r‘nr‘Dr‘Cnnnectnr‘() add(ceil);
coillist. add(coll), J =

positionY+=48;
second=true;

i

(@) #=4FE 45 B 3% (D)F 13- & Fd= bk ik
B 4.17 4~ izpl‘ 15 B3k TAT A5
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R IR HIEHB 3 0 B4R 4.18 - ﬁ?iufMW%W%# RERUE: 5318
P& 74 L-laplace #2585 0E PIAEL 4 2 matrix eh~ & 5. F (Focih & 5-10 k¥ E
T adls B 0 F &0 AleF e generateCoil() A 2 MBI 2 > LAEH BRI 3BT
o )J-* L ¥ A7 3\ 7% ¢ e syPlace- 12 generateContact() & 4 #:2h4» i > % T“u{ﬁi;‘/ﬁ% ? &1 X001
g2 X002 » T 3EH ¢ B o 1% X001 & X002 i fx ez b B cnle & R Hld0 4% 5 BT
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for(int column=8;coclumn<placeY.size();column++){
for(int row=8;row<matrix.length;row+t+){
a=a+matrix[row][column];

¥
if(a==-1){
syplace.add(placeY.get({column)};//sxsssplace

Contact XBBl generatecantact(laa positiony, 71, positiony+8, true, id++ , id ,
"Keel"™, factory);

bodylLd. getCommentOrErrorOrConnector() . .add{Xaal) ;

contactlist.add(Xeel);/ foes— =i

Contact XB@2=generateContact(158, position¥, 121, positionv+8, false, id++ , id ,
"xeez", factory);
bodylLd . getCommentOrErrororConnector().add(Xaez2) ;
last Id=id;
String Yl=syplace.get(@);
Coil coill=generateCoil(positionY, position¥+8, second, 171, positionY+8,
last_Id, ++id, ¥v1, fTactory);
bodylLd . getCommentOrErrorOrConnector().add(coill);
coillist.add(coill);
positiony+=48;
second=false;

Bl 4.18 F ) F& ¥ B3k TAZ 3 75

R T eiiRla 5 0 A& E* 5] 232 & 73k 5|52 P|RgE 2 RIRp » 2 425545
4o ] 419 #7F o A23% L v for ik B] B4R ) S 03 BERE 2 B RE o AR5V i 18 PR S
i omatrix g & LT L -1 R A LT LSBT B R Ly Rl
generateContact() 2 = # gk it > & rﬁ‘u{ﬁi;‘ A 0 InputPlace o 7.5¢ ik #15 & ~ LA
B2ts > Lefed generateCoil() A 4 5 [B] > » fr};{ﬁ;w,% ® e transitionName o £ 5k g ;% et ¢
wmmwmwwﬁik+#k’rﬁ%@ﬂﬁaai%%MMﬁ%ﬁ%,ﬁ%ﬁ%é@l
%rmatrix ¥ e £ 1 8-1 2 &4 SE o 4o%k F-1 Bz e2 e generateCoil() 2 # ] »
FH T 0 ~  Bh Tk S B i RESET; 4% &_1- p| =7 generateCoil() z # ﬁﬁlﬂ ’
425875 ¢ droutputPlace » ¥k @ H 5 SET -

B fs 4258 1 % forix B4 42 %!«’Kat LR R 5 8 PR B e ) e )
g = e 22 Marshall()#-4 Fled 5 v &> -3 BR T B R* F 5 e i o R S % e
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Contact initialContact=generateContact(100, positionY, 100, positionY+8, first, 1 , ++id ,
"Xeee", factory);

contactlist.add(initialContact);

bodyld.getCommentOrErrorOrConnector().add(initialContact);

boolean second=false;
int last_positionY=positionY;
int last_Id=id;

for(int i=0;i<n.size()};i++){

Coil coil=generateCoil(positionY, positionY+8, second, positionX, last_positionY+8,
last_Id, ++id, n.get(i), factory);

coil.setStorage(StorageModifierType.SET);

bodylLd. getCommentOrErrorOrConnector().add(coil);

coillist.add(coil);

positionY+=48;

second=true;

for(int row=8;row<matrix.length;row+){
first = true;
positionX=10@;

for(int column=2;column<matrix[row].length;column++)
if(matrix[row][column]==-1){
string inputPlace=placeY.get({column);
Contact contact=generateContact(pesitionX, positionY, positionX-29, position¥+8
,» first, id++, id, inputPlace, factory);
bodyld. getCommentOrErrorOrConnecter().add{contact);
if(first){
contactlist.add(contact);
}

first=false;
positionX+=5@;

¥
last_Id=id;
second=false;

String transitionName=((NameType)((TransitionType)pn.getTransition().get(row)).getName()).getValue();

Coil coil=generateCoil(positionY,positionY+8,second,positionX-29,positionY,last_Id,++id,transitionName,factory);
bodylLd. getCommentOrErrorOrConnector().add(coil);

coillist.add{coil);

positiony+=4@;

B 4.19 %~ P 1 RIR TARR 4B

|4 BEEREEEENERERE =n =R
BE B

“farcs T “pOSLTION ¥= 44 X= L0U0 £> L
<arc id="Tl to P4" source="T1" target="P4"> <connectionPoint lns

<graphics/> <relPosition w="8" x="0"/> =

<inscriptions <Commection reflocalld="1">

wvaluesDefault, l</values <position w="50" x="100"/>
<graphics/> <position w="50" x="71"/>
<finscriptions <fconnectione

<taggeds <fcommectionPoint Ins
<valuesfalses/values <comnectionPointOut>

<ftaggeds <relPosition w="8" x="21"/>
Zarcpath 1d="000" x="256" v="152" curvePolnt= EMGs5:LD </ connectionPolntOuts

<arcpath 1d="001" z="342" »="186" curvePoint= <varlablesH000</variables

<type value="normal"/> contact>

farcs o0il storage="set" width="21" height="15" loca
<arc id="T2 to P3" source="T2" target="P3"= <position y="42" x="450"/>
<graphics/> <ComnectionPoint Ins

<inscriptions <relPosition w="8" x="0"/>
<valuexDefaunlt, l</values= <commectlon reflocalld="2"=
<graphics/> <position w="50" “450" =

«position w="50" z="121"/>

m

<finscriptlons

<taggeds il <fconnections

4 I 3 4 1 3
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package MainFile;
import java.io.FileNotFoundException;
import java.util.ArraylList;
import java.util.List;
import javax.swing.JFileChooser;
import javax.swing.JOptionPane;
import javax.xml.bind.JAXBException;
import derivedClassFromPNML.ArcType;
import derivedClassFromPNML.NameType;
import derivedClassFromPNML.PlaceType;
import derivedClassFromPNML.TransitionType;
import transformtools.EMG2LD;
import transformtools.EMG;
import window.Info;
import GUI.GUI;
public class Main extends GUI {

public static int bb=0;

public static void main(String[] args) {
Main main = new Main();
main.setVisible(true);//GUIZIH Hi7c

}

private EMG pn;
private EMG2LD emg2ld;
protected void closeFile() {

PNArea.setText("");
LDArea.setText("");
menuOpen.setEnabled(true);
menuClose.setEnabled(false);
menuOutput.setEnabled(false);
transformButton.setEnabled(false);

protected void exitFile() {
JOptionPane.setDefaultLocale(null);//setlLocationRelativeTo(null);
int option = JOptionPane.showConfirmDialog(this,
"HEEREEEfE ", "FEoR", JOptionPane. YES_NO_OPTION);

if(option == JOptionPane.YES_OPTION)
{

System.exit(0);
}
else{

return ;
}
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public static List<PlaceType> placel = new ArraylList();
public static List<TransitionType> transitionl = new ArraylList();
public static List<ArcType> arcl = new ArraylList();
public static List<PlaceType> place2 = new ArraylList();
public static List<TransitionType> transition2 = new ArrayList();
public static List<ArcType> arc2 = new ArraylList();
public static List<PlaceType> place3 = new ArraylList();
public static List<TransitionType> transition3 = new ArrayList();
public static List<ArcType> arc3 = new ArraylList();
public static List<PlaceType> place4 = new ArraylList();
public static List<TransitionType> transition4 = new ArrayList();
public static List<ArcType> arc4 = new ArraylList();
protected void openFile() {
/1 BUTEZ R HEETTR
int option = fileChooser.showOpenDialog(fileChooser);
/] [ERER N
if (option == JFileChooser.APPROVE_OPTION) {
file = fileChooser.getSelectedFile();
System.out.println("#iHy " + file.getAbsolutePath() + " &f");
pn = new EMG();
try{
pn.unMarshall(file);//fi#4s #E AEMG
pn.EMG1234();
if(bb==4){
pn.plusEMG();
pn.setRuleMatrix();
//print;AHIFHRE
int matrix[][] = pn.getRuleMatrix();
String ruleMatrixInfo="";
for(int column=0; column<matrix[@].length; column++){
String placelnfo =
"\t"+((NameType) ((PlaceType)pn.getPlace().get(column)).getName()).getValue();/ /i I b R fF RS F2
ruleMatrixInfo+=placeInfo;
}

for(int row=0; row<matrix.length; row++){
String
transitionInfo="\n\n"+((NameType) ((TransitionType)pn.getTransition().get(row)).getName()).getValue();
ruleMatrixInfo+=transitionInfo;

for(int column=0;column<matrix[row].length;column++){
String element = "\t" + matrix[row][column];
ruleMatrixInfo+=element;

}

new Info(ruleMatrixInfo,";ERIFE[E");
PNArea.setText(pn.getXMLString());

if(pn.checkInitialTokens()){
transformButton.setEnabled(true);
menuOutput.setEnabled(true);

}else{
LDArea. setText (" HEXICATHERERZE UHAITAL - S TilE - ");
¥

catch (FileNotFoundException e) {
PNArea.setText(pn.getXMLString());
PNArea.setText (" A B —{EIEHEFYPNMLAE - A TiEHR - ) ;
} catch (JAXBException e) {

PNArea.setText(pn.getXMLString());
PNArea.setText (" & —{E (EHEATPNMLAE » LM TH#EHR - )5

menuClose.setEnabled(true);
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protected void outputFile() {
int option = JOptionPane.showConfirmDialog(this,
"GHiGE HREZE? ", "FE R, JOptionPane. YES_NO_OPTION);
if(option == JOptionPane.YES_OPTION){
option = fileChooser2.showSaveDialog(fileChooser);
if (option == JFileChooser.APPROVE_OPTION) {
file = fileChooser2.getSelectedFile();
try {
emg2ld.Marshaller(file);
JOptionPane.showMessageDialog(this, "f&ZE0EH 58"
",JOptionPane.INFORMATION_MESSAGE);
} catch (FileNotFoundException e) {
e.printStackTrace();
JOptionPane. showMessageDialog(this, "f&ZE0E H A"
",JOptionPane.INFORMATION_MESSAGE);
} catch (JAXBException e) {
e.printStackTrace();
JOptionPane.showMessageDialog(this, "f&Z& 0 H A"
",JOptionPane.INFORMATION_MESSAGE);
}
}

¥

/ /AR

protected void transform(){
emg2ld = new EMG2LD(pn);
emg2ld.transform();
LDArea.setText(emg2ld.getXMLString());
transformButton.setEnabled(false);

"

5 "EE

5 "EE
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A2.A22 2 Jidgrid plaed 4255 5 (EMG java)

package transformtools;

import java.io.BufferedReader;

import java.io.File;

import java.io.FileNotFoundException;

import java.io.FileReader;

import java.io.IOException;

import java.util.Arraylist;

import java.util.List;

import javax.xml.bind.JAXBContext;

import javax.xml.bind.JAXBException;

import javax.xml.bind.Unmarshaller;

import MainFile.Main;

import derivedClassFromPNML.ArcType;

import derivedClassFromPNML.InitialMarkingType;

import derivedClassFromPNML.NameType;

import derivedClassFromPNML.NetType;

import derivedClassFromPNML.PlaceType;

import derivedClassFromPNML.Pnml;

import derivedClassFromPNML.PositionType;

import derivedClassFromPNML.TransitionType;

import window.Info;

public class EMG {
/RAZ N )T S EArray List, UEFFHUR 71 =primative Eik}
private List<PlaceType> place = new ArraylList();
private List<TransitionType> transition = new ArraylList();
private List<ArcType> arc = new ArraylList();
private List<Object> list = new ArrayList<Object>();
private List<PlaceType> place5 = new ArraylList();
private List<TransitionType> transition5 = new ArraylList();
private List<ArcType> arc5 = new Arraylist();
private String XMLString;
private int ruleMatrix[][];

public void unMarshall(File PNML) throws JAXBException, FileNotFoundException {
JAXBContext jaxbContext = JAXBContext.newInstance("derivedClassFromPNML");
Unmarshaller unMarshaller = jaxbContext.createUnmarshaller();

Pnml pnmlElement = (Pnml) unMarshaller.unmarshal(PNML);
NetType nettype = pnmlElement.getNet();

BufferedReader input = new BufferedReader(new FileReader(PNML));

StringBuffer buffer = new StringBuffer();
ArrayList<String> ms=new ArraylList<String>();
Main.bb=Main.bb+1;
System.out.println(Main.bb);
try {

String text;

XMLString = "";

while ((text = input.readLine()) != null) {

XMLString = XMLString + text + "\n";

}
} catch (IOException e) {
e.printStackTrace();
}

list = nettype.getPlaceOrTransitionOrArc();
for (int i = ©; i < list.size(); i++) {
if (list.get(i) instanceof PlaceType) {
place.add((PlaceType) list.get(i));
PlaceType p=(PlaceType) list.get(i);
ms.add("place");
ms.add("id="+p.getId());
List<PositionType> posis=p.getGraphics().getPosition();
ms.add("\t\tx="+posis.get(0).getX());
ms.add("\t\ty="+posis.get(0).getY());
InitialMarkingType init=(InitialMarkingType)p.getInitialMarking();
ms.add("\t\t\tinitial vale="+init.getValue());
ms.add("\t\t\tinitial x="+init.getGraphics().getOffset().getX());
ms.add("\t\t\tinitial y="+init.getGraphics().getOffset().getY());

ms.add("\t\t\tname x="+p.getName().getGraphics().getOffset().getX());
ms.add("\t\t\tname y="+p.getName().getGraphics().getOffset().getY());

ms.add("\t\t\tname valuey="+p.getName().getValue());
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if (list.get(i) instanceof TransitionType) {

transition.add((TransitionType) list.get(i));
TransitionType t=(TransitionType) list.get(i);
ms.add("transition");
ms.add("id="+t.getId());
List<PositionType> posis=t.getGraphics().getPosition();
ms.add("\t\tx="+posis.get(0).getX());
ms.add("\t\ty="+posis.get(0).getY());
ms.add("\t\t\tname x="+t.getName().getGraphics().getOffset().getX());
ms.add("\t\t\tname y="+t.getName().getGraphics().getOffset().getY());
ms.add("\t\t\tname valuey="+t.getName().getValue());

if (list.get(i) instanceof ArcType) {
arc.add((ArcType) list.get(i));
ArcType a=(ArcType) list.get(i);
ms.add("arc");
ms.add("id="+a.getId());
ms.add("\tinscription value="+a.getInscription().getValue());
ms.add("\tsource="+a.getSource());
ms.add("\ttarget="+a.getTarget());
}

if(Main.bb==1){
new Info(ms,"EMGL¥J{F&E");

}
if(Main.bb==2){
new Info(ms, "EMG2YHE");

}
if(Main.bb==3){
new Info(ms, "EMG3¥{4-EEH");

}
if(Main.bb==4){

new Info(ms, "EMGAYIHE");
}

}
public void EMG1234() {

if(Main.bb==1){
for (int i = 0; i < place.size(); i++) {
Main.placel.add((PlaceType) place.get(i));
}

for (int i = @; i < transition.size(); i++) {
Main.transitionl.add((TransitionType) transition.get(i));

for (int i = @; 1 < arc.size(); i++) {
Main.arcl.add((ArcType) arc.get(i));
}

}
if(Main.bb==2){
for (int i = 0; i < place.size(); i++) {
Main.place2.add((PlaceType) place.get(i));

for (int i = @; i < transition.size(); i++) {
Main.transition2.add((TransitionType) transition.get(i));

for (int i = @; i < arc.size(); i++) {
Main.arc2.add((ArcType) arc.get(i));
}

}
if(Main.bb==3){
for (int i = @; i < place.size(); i++) {
Main.place3.add((PlaceType) place.get(i));

for (int i = @; i < transition.size(); i++) {
Main.transition3.add((TransitionType) transition.get(i));

for (int i = 0; i < arc.size(); i++) {
Main.arc3.add((ArcType) arc.get(i));
}
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if(Main.bb==4){
for (int i = @; i < place.size(); i++) {
Main.place4.add((PlaceType) place.get(i));
}

for (int i = ©; i < transition.size(); i++) {
Main.transition4.add((TransitionType) transition.get(i));

for (int i = 0; i < arc.size(); i++) {
Main.arc4.add((ArcType) arc.get(i));
}

}

}
public void pluseMG() {
for (int i = @; i < Main.placel.size(); i++) {
place5.add((PlaceType) Main.placel.get(i));
}

for (int i = ©; i < Main.place2.size(); i++) {
place5.add((PlaceType) Main.place2.get(i));

for (int i = @; i < Main.place3.size(); i++) {
place5.add((PlaceType) Main.place3.get(i));
}

for (int i = ©; i < Main.place4.size(); i++) {
place5.add((PlaceType) Main.place4.get(i));
}

for (int i = ©; i < Main.transitionl.size(); i++) {
transition5.add((TransitionType) Main.transitionl.get(i));
}

for (int i = ©; i < Main.transition2.size(); i++) {
transition5.add((TransitionType) Main.transition2.get(i));
}

for (int i = ©; i < Main.transition3.size(); i++) {
transition5.add((TransitionType) Main.transition3.get(i));
}

for (int i = ©; i < Main.transition4.size(); i++) {
transition5.add((TransitionType) Main.transition4.get(i));
}

for (int i = ©; i < Main.arcl.size(); i++) {
arc5.add((ArcType) Main.arcl.get(i));
}

for (int i = ©; i < Main.arc2.size(); i++) {
arc5.add((ArcType) Main.arc2.get(i));
}

for (int i = @; i < Main.arc3.size(); i++) {
arc5.add((ArcType) Main.arc3.get(i));
}

for (int i = ©; i < Main.arc4.size(); i++) {
arc5.add((ArcType) Main.arc4.get(i));
}
¥
public String getXMLString() {

return XMLString;

}

public List getArc() {
return arc5;

¥

public List getPlace() {
return place5;

public List getTransition() {
return transition5;
¥
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/1 EBRERIAER
public void setRuleMatrix() {
ruleMatrix = new int[transition5.size()][place5.size()];
String source = "", target = "";
for (int i = @; i < Main.arcl.size(); i++) {
source = Main.arcl.get(i).getSource();
target = Main.arcl.get(i).getTarget();
for (int j = ©; j < Main.placel.size(); j++) {
// placeffJinput_arc
if (target.equals(place5.get(j).getId())) {
for (int k = ©; k < Main.transitioni.size(); k++) {
if (source.equals(transition5.get(k).getId())) {
ruleMatrix[k][j]++;
}

}

// placefjoutput_arc
if (source.equals(place5.get(j).getId())) {
for (int k = ©; k < Main.transitioni.size(); k++) {
if (target.equals(transition5.get(k).getId())) {
ruleMatrix[k][j]--;
}

}

}
[111117171711171171771771777771771/72222//7//77/7/71/77771117777111777111117
for (int i = ©; i < Main.arc2.size(); i++) {
source = Main.arc2.get(i).getSource();
target = Main.arc2.get(i).getTarget();for (int j = Main.placel.size(); j <
Main.placel.size()+Main.place2.size(); j++) {
// placefJinput_arc
if (target.equals(place5.get(j).getId())) {
for (int k = Main.transitionl.size(); k <
Main.transitionl.size()+Main.transition2.size(); k++) {
if (source.equals(transition5.get(k).getId())) {
ruleMatrix[k][j]++;
¥

}

// placefjoutput_arc
if (source.equals(place5.get(j).getId())) {
for (int k = Main.transitionl.size(); k <
Main.transitionl.size()+Main.transition2.size(); k++) {
if (target.equals(transition5.get(k).getId())) {
ruleMatrix[k][j]--;
}

}

}
/1117111111711171711717777777777777/3333////777771/177711171711171771111177
for (int i = ©; i < Main.arc3.size(); i++) {
source = Main.arc3.get(i).getSource();
target = Main.arc3.get(i).getTarget();
for (int j = Main.placel.size()+Main.place2.size(); j <
Main.placel.size()+Main.place2.size()+Main.place3.size(); j++) {
// placeffJinput_arc
if (target.equals(place5.get(j).getId())) {
for (int k = Main.transitionl.size()+Main.transition2.size(); k <
Main.transitionl.size()+Main.transition2.size()+Main.transition3.size(); k++) {
if (source.equals(transition5.get(k).getId())) {
ruleMatrix[k][]j]++;
}

}

// placefJoutput_arc
if (source.equals(place5.get(j).getId())) {
for (int k = Main.transitionl.size()+Main.transition2.size(); k <
Main.transitionl.size()+Main.transition2.size()+Main.transition3.size(); k++) {
if (target.equals(transition5.get(k).getId())) {
ruleMatrix[k][j]--;
}
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}

}
[11777717717777177777777717714444477/777117177177771771771711711777
for (int i = @; i < Main.arc4.size(); i++) {
source = Main.arc4.get(i).getSource();
target = Main.arc4.get(i).getTarget();
for (int j = Main.placel.size()+Main.place2.size()+Main.place3.size(); j < place5.size();

j++) {
// placeffyinput_arc
if (target.equals(place5.get(j).getId())) {
for (int k =
Main.transitionl.size()+Main.transition2.size()+Main.transition3.size(); k < transition5.size() ; k++) {
if (source.equals(transition5.get(k).getId())) {
ruleMatrix[k][j]++;
}

}

// placeffJoutput_arc
if (source.equals(place5.get(j).getId())) {
for (int k =
Main.transitionl.size()+Main.transition2.size()+Main.transition3.size(); k < transition5.size(); k++) {
if (target.equals(transition5.get(k).getId())) {
ruleMatrix[k][j]--;
}

}

}

public int[][] getRuleMatrix(){
return ruleMatrix;

}

public boolean checkInitialTokens(){
int n=0;
for(int column=0; column < place.size(); column++){
String initoken=place.get(column).getInitialMarking().getValue();
if(initoken.substring(initoken.indexOf(",")+1).equals("1")){
n++;
}

}
if(n==0){

return false;
}else

return true;

public void reset() {
this.arc = null;
this.place = null;
this.transition = null;
System.out.println("YH-EEZE");
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ABALRH WP E > P AEES 2425 5%(EMG2LD. java)

package transformtools;

import java.io.File;

import java.io.FileNotFoundException;

import java.io.FileOutputStream;

import java.io.OutputStream;

import java.io.StringWriter;

import java.math.BigDecimal;

import java.math.BigInteger;

import java.util.ArraylList;

import java.util.GregorianCalendar;

import java.util.List;

import javax.xml.bind.JAXBContext;

import javax.xml.bind.JAXBException;

import javax.xml.bind.Marshaller;

import javax.xml.bind.PropertyException;
import javax.xml.datatype.DatatypeConfigurationException;
import javax.xml.datatype.DatatypeConstants;
import javax.xml.datatype.DatatypeFactory;

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
public

javax.xml.
MainFile.Main;

derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.
derivedClassFromPLCopenXML.

datatype.XMLGregorianCalendar;

Body ;

Connection;

ConnectionPointIn;

ConnectionPointOut;

ObjectFactory;

Position;

PouType;

Project;

StorageModifierType;

Body.LD;

Body.SFC.Coil;

Body.SFC.Contact;

Body.SFC.LeftPowerRail;
Body.SFC.RightPowerRail;
Project.ContentHeader;
Project.FileHeader;

Project.Instances;

Project.Types;
Project.ContentHeader.CoordinateInfo;
Project.ContentHeader.CoordinateInfo.Fbd;
Project.ContentHeader.CoordinateInfo.Ld;
Project.ContentHeader.CoordinateInfo.Sfc;
Project.Instances.Configurations;
Project.Types.DataTypes;
Project.Types.Pous;
Project.Types.Pous.Pou;
Project.Types.Pous.Pou.Interface;
Project.Types.Pous.Pou.Interface.LocalVars;

derivedClassFromPNML.InitialMarkingType;
derivedClassFromPNML.NameType;
derivedClassFromPNML.PlaceType;
derivedClassFromPNML.TransitionType;

window.Info;
class EMG2LD {

private EMG pn;

private final int Height =

15;

private final int Width = 21;

private final int 1lprX=50,1lprY=30;
ArraylList<String> syplace =

private String XMLString;

private Marshaller marshaller;

private Project project;
public EMG2LD(EMG pn){

}

this.pn = pn;

new ArrayList<String>();
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public void Marshaller(File xmlDocument) throws FileNotFoundException, JAXBException{
OutputStream os = new FileOutputStream(xmlDocument);
marshaller.setProperty("jaxb.formatted.output"”,Boolean.TRUE);
marshaller.marshal(project, os);

public void transform(){

JAXBContext jaxbContext;

try {
jaxbContext = JAXBContext.newInstance("derivedClassFromPLCopenXML");//IAXBContexty & 1) EHE{k
marshaller=jaxbContext.createMarshaller();
ObjectFactory factory = new ObjectFactory();

project=factory.createProject();

//&% EFileHeader BERE FEHIEZE FAEAE:R

FileHeader fh = factory.createProjectFileHeader();

fth.setCompanyName ("MB606") ;

fh.setProductName("Transformed Ladder Diagram");

fh.setProductVersion("1.0");

DatatypeFactory f = DatatypeFactory.newInstance();

GregorianCalendar g = new GregorianCalendar();

XMLGregorianCalendar ¢ = f.newXMLGregorianCalendar(g);

c.setTimezone(DatatypeConstants.FIELD UNDEFINED);

fh.setCreationDateTime(c);

project.setFileHeader(fh);

/ /5% EContentHeader, EiFbd, Ld,Sfc

ContentHeader ch = factory.createProjectContentHeader();

ch.setName("Ladder Diagram");

ch.setModificationDateTime(c);

CoordinateInfo ci = factory.createProjectContentHeaderCoordinateInfo();

Fbd fbd = factory.createProjectContentHeaderCoordinateInfoFbd();

Ld 1d = factory.createProjectContentHeaderCoordinateInfoLd();

Sfc sfc = factory.createProjectContentHeaderCoordinateInfoSfc();

derivedClassFromPLCopenXML.Project.ContentHeader.CoordinateInfo.Fbd.Scaling fbdScale
factory.createProjectContentHeaderCoordinateInfoFbdScaling();

derivedClassFromPLCopenXML.Project.ContentHeader.CoordinateInfo.Ld.Scaling ldScale =
factory.createProjectContentHeaderCoordinateInfoLdScaling();

derivedClassFromPLCopenXML.Project.ContentHeader.CoordinateInfo.Sfc.Scaling sfcScale
factory.createProjectContentHeaderCoordinateInfoSfcScaling();

fbdScale.setX(new BigDecimal(9));

fbdScale.setY(new BigDecimal(®@));

ldScale.setX(new BigDecimal(®@));

ldScale.setY(new BigDecimal(0));

sfcScale.setX(new BigDecimal(®@));

sfcScale.setY(new BigDecimal(®));

fbd.setScaling(fbdScale);

1d.setScaling(ldScale);

sfc.setScaling(sfcScale);

ci.setFbd(fbd);

ci.setlLd(1d);

ci.setSfc(sfc);

ch.setCoordinateInfo(ci);

project.setContentHeader(ch);

/ /&% EInstance

Instances instances = factory.createProjectInstances();
Configurations config = factory.createProjectInstancesConfigurations();
instances.setConfigurations(config);

project.setInstances(instances);

Types types = factory.createProjectTypes();

DataTypes dataTypes = factory.createProjectTypesDataTypes();
types.setDataTypes(dataTypes);

Pous pous = factory.createProjectTypesPous();

Pou pou = factory.createProjectTypesPousPou();

pou.setName("temp");

pou.setPouType(PouType.FUNCTION);

Interface interf = factory.createProjectTypesPousPoulnterface();
LocalVars 1lv = factory.createProjectTypesPousPoulnterfacelLocalVars();
interf.getLocalVarsOrTempVarsOrInputVars().add(1lv);
pou.setInterface(interf);

Body body = factory.createBody();

LD bodyLd = factory.createBodylLD();

int[][] matrix = pn.getRuleMatrix();
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//columnzEHUE{7EE  ROWSEEEEAL L
ArraylList<String> placeY = new ArraylList<String>();
for(int column=0;column<matrix[@].length;column++){
String place = ((NameType)((PlaceType)pn.getPlace().get(column)).getName()).getValue();
if(place.length()==2){
place="Y00"+place.charAt(1);//
}else{
place="Y0@"+place.substring(1,3);

002 fiLoRH:

}
placeY.add(place);

}
/ /7R initialtokenfyET {7 RS
ArrayList<String> n=new ArrayList<String>();
for(int column=0;column<matrix[@].length;column++){
String
initoken=((InitialMarkingType)((PlaceType)pn.getPlace().get(column)).getInitialMarking()).getValue();
String iniPlace=placeY.get(column);
if(initoken.substring(initoken.indexOf(",")+1).equals("1"))//LLEg", " 7 %001
n.add(iniPlace);
}
for(int i=0;i<n.size();i++){
for(int j=0;j<n.size();j++){
if(il=3){
if(n.get(i).equals(n.ge t(]))){
n.remove(J);/ /M B Wi0place

}
}
}
} ,
[/ EEATE M
int id=1;

LeftPowerRail leftPowerRail=factory.createBodySFCLeftPowerRail();
leftPowerRail.setlLocalId(new BigInteger(String.valueOf(id)));
Position leftp=factory.createPosition();
leftp.setX(new BigDecimal(lprX));
leftp.setY(new BigDecimal(lprY));
leftPowerRail.setPosition(leftp);
leftPowerRail.setHeight(new BigDecimal(70));
leftPowerRail.setWidth(new BigDecimal(Width));
int positionX=121;
int positionY=42;
boolean first=true;//H|ErE 25 —(EEERE AR/ c bz
List<Contact> contactList=new ArraylList<Contact>();//55 —(EEFEE & i E]E LISTHLA
List<Coil> coillist=new ArrayList<Coil>();//{FiLETfi4iE
/ /3 EARIRL
Contact initialContact=generateContact(100, positionY, 100, positionY+8, first, 1 , ++id ,
"Xeeo", factory);
//initialContact.setNegated(true);
contactList.add(initialContact);
bodyLd.getCommentOrErrorOrConnector(). add(1n1t1a1Contact),
boolean second=false;//G4ifE 2 e HEE
int last_positionY=positionY;//last#iEq 4 Hrahiyfir gy
int last_Id=id;// & PF%0yid
for(int i=0;i<n.size();i++){//nEWlHaEFHL e Wan RS E
Coil coil=generateCoil(positionY, positionY+8, second, positionX, last_positionY+8,
last_Id, ++id, n.get(i), factory);
coil.setStorage(StorageModifierType.SET);
bodyLd.getCommentOrErrorOrConnector().add(coil);
coillist.add(coil); / /255 —(E AL
positionY+=40;//y=y+40
second=true;//[A AT T

}
int a=0;
for(int column=0;column<placeY.size();column++){
for(int row=0;row<matrix.length;row++){
a=a+matrix[row][column];

}
if(a<0){
syplace.add(placeY.get(column));//fiiH{EfkIplace

a=0;
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11111117

S [F)2 2L R[]

Contact Xe@@l=generateContact(100, positionY, 71, positionY+8, true, id++ , id ,

"Xee1", factory);

bodyLd.getCommentOrErrorOrConnector().add(Xe01);
contactList.add(X@01);/ /&4 —(E 2k
Contact X@02=generateContact(150, positionY, 121, positionY+8, false, id++ , id ,

"Xee2", factory);

bodyLd.getCommentOrErrorOrConnector().add(X002);
last_Id=id;
String Yl=syplace.get(9);

Coil coill=generateCoil(positionY, positionY+8, second, 171, positionY+8,
last_Id, ++id, Y1, factory);
bodyLd.getCommentOrErrororConnector().add(coill);
coillist.add(coill);
positionY+=40;
second=false;
[1117777177177777777771177771711117
Contact X@e@l=generateContact(100, positionY, 71, positionY+8, true, id++ , id ,
"Xee1", factory);
//syContact.setNegated(true);
bodyLd.getCommentOrErrororConnector().add(X0001);
contactList.add(Xeeo1l);
Contact X@@@2=generateContact(150, positionY, 121, positionY+8, false, id++ , id ,
"Xee2", factory);
X0002.setNegated(true);
bodyLd.getCommentOrErrorOorConnector().add(X0002);
last_Id=id;
String Y2=syplace.get(1);
Coil coilll=generateCoil(positionY, positionY+8, second, 171, positionY+8,
last_Id, ++id, Y2, factory);
//coil.setStorage(StorageModifierType.SET);
bodyLd.getCommentOrErrorOrConnector().add(coilll);
coillist.add(coilll);
positionY+=40;//y=y+40
second=false;
Contact Xl=generateContact(100, positionY, 71, positionY+8, true, id++ , id ,
"Xee1", factory);
X1.setNegated(true);
bodyLd.getCommentOrErrorOrConnector().add(X1);
contactList.add(X1);
Contact X2=generateContact(150, positionY, 121, positionY+8, false, id++ , id ,
"Xee2", factory);
bodyLd.getCommentOrErrorOrConnector().add(X2);
last_Id=id;
String Y3=syplace.get(2);
Coil coillll=generateCoil(positionY, positionY+8, second, 171, positionY+8,
last_Id, ++id, Y3, factory);
bodyLd.getCommentOrErrorOorConnector().add(coillll);
coillList.add(coillll);
positionY+=40;//y=y+40
second=false;
Contact X@l=generateContact(100, positionY, 71, positionY+8, true, id++ , id ,
"Xee1", factory);
X01l.setNegated(true);
bodyLd.getCommentOrErrorOrConnector().add(Xe1);
contactList.add(Xe1);
Contact X@2=generateContact(150, positionY, 121, positionY+8, false, id++ , id ,
"Xee2", factory);
X02.setNegated(true);
bodyLd.getCommentOrErrorOrConnector().add(Xe2);
last_Id=id;
String Y4=syplace.get(3);

Coil coilllll=generateCoil(positionY, positionY+8, second, 171, positionY+8,
last_Id, ++id, Y4, factory);

//coil.setStorage(StorageModifierType.SET);

bodyLd.getCommentOrErrorOrConnector().add(coill111);

coillList.add(coill111);

positionY+=40;//y=y+40

second=false;
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/ /3 TE RS B A G
for(int row=0;row<matrix.length;row++){

first = true;

positionX=100;

for(int column=0;column<matrix[row].length;column++)

if(matrix[row][column]==-1){//15-- 1055 24— (E L
String inputPlace=placeY.get(column);/ /% {F 8545
Contact contact=generateContact(positionX, positionY, positionX-29, positionY+8
, first, id++, id, inputPlace, factory);
bodyLd.getCommentOrErrorOrConnector().add(contact);
if(first){

contactList.add(contact);

first=false;
positionX+=50;

}
last_Id=id;
second=false;
String transitionName=((NameType) ((TransitionType)pn.getTransition().get(row)).getName()).getValue();
Coil coil=
generateCoil(positionY,positionY+8,second,positionX-29,positionY,last_Id,++id,transitionName,factory);
bodyLd.getCommentOrErrorOrConnector().add(coil);
coilList.add(coil);
positionY+=40;
/| 3 TEERS B IR RS
Contact
contact=generateContact(100,positionY,100,positionY+8,true,1,++id,transitionName,factory);
bodyLd.getCommentOrErrorOrConnector().add(contact);
contactList.add(contact);
second=false;
last_Id=id;
last_positionY=positionY;
for(int column=0;column<matrix[row].length;column++){
if(matrix[row][column]==-1){
String inputPlace=placeY.get(column);
coil=generateCoil(positionY, positionY+8, second, 121,
last_positionY+8, last_Id, ++id, inputPlace, factory);
coil.setStorage(StorageModifierType.RESET);
bodyLd.getCommentOrErrorOrConnector().add(coil);
coillList.add(coil);
positionY+=40;
}else if(matrix[row][column]==1){
String outputPlace=placeY.get(column);
coil=generateCoil(positionY, positionY+8, second, 121,
last_positionY+8, last_Id, ++id, outputPlace, factory);
coil.setStorage(StorageModifierType.SET);
bodyLd.getCommentOrErrorOrConnector().add(coil);
coillist.add(coil);
positionY+=40;
}
second=true;

}

leftPowerRail.setHeight(new BigDecimal(positionY));
for(int i=0;i<contactList.size();i++){

int y=contactList.get(i).getPosition().getY().intValue();
Body.SFC.LeftPowerRail.ConnectionPointOut lproOut =
factory.createBodySFCLeftPowerRailConnectionPointOut();
Position lprRelPosition=factory.createPosition();
lprRelPosition.setX(new BigDecimal(21));
1lprRelPosition.setY(new BigDecimal(y+8-1prY));
lprOut.setRelPosition(lprRelPosition);
lprOut.setFormalParameter("");
leftPowerRail.getConnectionPointOut().add(lprout);

bodyLd.getCommentOrErrorOrConnector().add(leftPowerRail);
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/1 HHE

RightPowerRail rightPowerRail = factory.createBodySFCRightPowerRail();

Position rightp = factory.createPosition();

rightp.setX(new BigDecimal(500));

rightp.setY(new BigDecimal(30));

rightPowerRail.setPosition(rightp);

for(int i=0;i<coillList.size();i++){
int x=coillList.get(i).getPosition().getX().intValue();
int y=coillist.get(i).getPosition().getY().intValue();
BigInteger ref_id=coillist.get(i).getLocalld();
ConnectionPointIn rprIn = factory.createConnectionPointIn();
Position rprelPosition = factory.createPosition();
rprelPosition.setX(new BigDecimal(®));
rprelPosition.setY(new BigDecimal(y+8-1prY));
rprIn.setRelPosition(rprelPosition);
Connection rprConnection = factory.createConnection();
rprConnection.setRefLocalIld(ref_id);
Position rprconnectionE=factory.createPosition();
rprconnectionE.setX(new BigDecimal(500));
rprconnectionE.setY(new BigDecimal(y+8));
rprConnection.getPosition().add(rprconnectionE);
Position rprconnectionS=factory.createPosition();
rprconnectionS.setX(new BigDecimal(x+Width));
rprconnectionS.setY(new BigDecimal(y+8));
rprConnection.getPosition().add(rprconnectionS);
rprIn.getConnection().add(rprConnection);
rightPowerRail.getConnectionPointIn().add(rprin);

rightPowerRail.setHeight(new BigDecimal(positionY));
rightPowerRail.setWidth(new BigDecimal(Width));
rightPowerRail.setLocalId(new BigInteger(String.valueOf(++id)));
bodyLd.getCommentOrErrorOrConnector().add(rightPowerRail);
1 EIIMRE R
ArrayList<String> rs=new ArraylList<String>();
List ls=bodyLd.getCommentOrErrorOrConnector();
for(Object o:1s){
if(o instanceof Contact){
Contact co=(Contact)o;
List<Connection> conns=co.getConnectionPointIn().getConnection();
rs.add("contact");
rs.add("\t\theight="+co.getHeight());
rs.add("\t\tlocalId="+co.getLocalId());
rs.add("\t\tnegated="+co.isNegated());
rs.add("\t\tvariable="+co.getVariable());
rs.add("\t\twidth="+co.getWidth());
rs.add("\t\t\tConnectionPointOut relPosition x="+co.getConnectionPointOut().getRelPosition().getX());
rs.add("\t\t\tConnectionPointOut relPosition x="+co.getConnectionPointOut().getRelPosition().getY());
rs.add("\t\t\tConnectionPointIn connection reflocalIld="+conns.get(0).getRefLocalld());
rs.add("\t\t\t\tConnectionPointIn connection position x="+conns.get(0).getPosition().get(0).getX());
rs.add("\t\t\t\tConnectionPointIn connection position y="+conns.get(0).getPosition().get(0).getY());

}

if(o instanceof Coil){

Coil coi=(Coil)o;

List<Connection> conns=coi.getConnectionPointIn().getConnection();

rs.add("coil");

rs.add("\t\theight="+coi.getHeight());

rs.add("\t\tlocalId="+coi.getLocalId());

rs.add("\t\tvariable="+coi.getVariable());

rs.add("\t\twidth="+coi.getWidth());

rs.add("\t\t\tConnectionPointIn connection reflocalld="+conns.get(0).getReflLocalld());

rs.add("\t\t\t\tConnectionPointIn connection position x="+conns.get(0).getPosition().get(0).getX());

rs.add("\t\t\t\tConnectionPointIn connection position y="+conns.get(0).getPosition().get(0).getY());

rs.add("\t\t\tConnectionPointOut relPosition x="+coi.getConnectionPointOut().getRelPosition().getX());

rs.add("\t\t\tConnectionPointOut relPosition x="+coi.getConnectionPointOut().getRelPosition().getY());
}
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if(o instanceof LeftPowerRail){
LeftPowerRail lf=(LeftPowerRail)o;
rs.add("LeftPowerRail");
rs.add("\theight="+1f.getHeight());
rs.add("\tlcoalId="+1f.getLocalld());
rs.add("\twidth="+1f.getWidth());
rs.add("\t\tPosition X="+1f.getPosition().getX());
rs.add("\t\tPosition Y="+1f.getPosition().getY());
rs.add("\t\tconnectionPointOut FormalParameter="+1f.getConnectionPointOut().get(0).getFormalParameter());
rs.add("\t\t\tconnectionPointOut RelPosiotion
X="+1f.getConnectionPointOut().get(0).getRelPosition().getX());
rs.add("\t\t\tconnectionPointOut RelPosiotion
Y="+1f.getConnectionPointOut().get(0).getRelPosition().getY());

if(o instanceof RightPowerRail){

RightPowerRail 1f=(RightPowerRail)o;

rs.add("RightPowerrRail");

rs.add("\theight="+1f.getHeight());

rs.add("\tlcoalId="+1f.getLocalld());

rs.add("\twidth="+1f.getWidth());

rs.add("\t\tPosition X="+1f.getPosition().getX());

rs.add("\t\tPosition Y="+1f.getPosition().getY());

rs.add("\t\tconnectionPointIn Connection
RefLoaclId="+1f.getConnectionPointIn().get(0).getConnection().get(0).getReflLocalld());

rs.add("\t\t\tconnectionPointIn Connection Position
X="+1f.getConnectionPointIn().get(0).getConnection().get(0).getPosition().get(0).getX());

rs.add("\t\t\tconnectionPointIn Connection Position
Y="+1f.getConnectionPointIn().get(0).getConnection().get(0).getPosition().get(0).getY());

¥

new Info(rs, "[ERBEWIEN");

/ /5% EbodyLd, types, pous, types
body.setLD(bodyLd);
pou.getBody().add(body);
pous.getPou().add(pou);
types.setPous(pous);
project.setTypes(types);
marshaller.setProperty("jaxb.formatted.output"”,Boolean.TRUE);
StringWriter st = new StringWriter();
marshaller.marshal(project, st);
XMLString = st.toString();

¥
catch (JAXBException e) {
e.printStackTrace();
}catch (DatatypeConfigurationException e) {
e.printStackTrace();
¥

}

private Contact generateContact(int positionX,int positionY,int connectionX,int connectionY
,boolean first,int ref_id,int _id,String name,ObjectFactory factory){//X{I& Y{I'E&E #EELX{r

B OFERYNE 5 (R

Position cpiRelp = factory.createPosition();

cpiRelp.setX(new BigDecimal("@"));

cpiRelp.setY(new BigDecimal("8"));

ConnectionPointOut cpo = factory.createConnectionPointOut();

Position cpoRelp = factory.createPosition();

cpoRelp.setX(new BigDecimal("21"));

cpoRelp.setY(new BigDecimal("8"));

cpo.setRelPosition(cpoRelp);

Contact contact=factory.createBodySFCContact();

contact.setHeight(new BigDecimal(Height));

contact.setWidth(new BigDecimal(Width));

contact.setConnectionPointOut(cpo);

Position contactPosition=new Position();

contactPosition.setX(new BigDecimal(positionX));

contactPosition.setY(new BigDecimal(positionY));

contact.setPosition(contactPosition);

ConnectionPointIn connectionPointIn = factory.createConnectionPointIn();

connectionPointIn.setRelPosition(cpiRelp);
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if(first){
Connection contactConnection=new Connection();
Position conE=new Position();
conE.setX(new BigDecimal(positionX));
conE.setY(new BigDecimal(connectionY));
contactConnection.getPosition().add(conE);
Position conS=new Position();
conS.setX(new BigDecimal(71));
conS.setY(new BigDecimal(connectionY));
contactConnection.getPosition().add(conS);
contactConnection.setReflLocalld(new BigInteger(String.valueOf(1)));
connectionPointIn.getConnection().add(contactConnection);
contact.setConnectionPointIn(connectionPointIn);
contact.setlLocalIld(new BigInteger(String.valueOf(_id)));
contact.setVariable(name);
}else{
Connection contactConnection=new Connection();
Position conE=new Position();
conE.setX(new BigDecimal(positionX));
conE.setY(new BigDecimal(connectionY));
contactConnection.getPosition().add(conE);
Position conS=new Position();
conS.setX(new BigDecimal(connectionX));
conS.setY(new BigDecimal(connectionY));
contactConnection.getPosition().add(conS);
contactConnection.setRefLocalld(new BigInteger(String.valueOf(ref_id)));
connectionPointIn.getConnection().add(contactConnection);
contact.setConnectionPointIn(connectionPointIn);
contact.setlLocalId(new BigInteger(String.valueOf(_id)));
contact.setVariable(name);
}
return contact;
}
private Coil generateCoil(int positionY,int connectionY,boolean second
,int lastConnectionX,int lastConnectionY,int ref_Id,int _id,String name,ObjectFactory
factory){
Position cpiRelp = factory.createPosition();
cpiRelp.setX(new BigDecimal("@"));
cpiRelp.setY(new BigDecimal("8"));
ConnectionPointOut cpo = factory.createConnectionPointOut();
Position cpoRelp = factory.createPosition();
cpoRelp.setX(new BigDecimal("21"));
cpoRelp.setY(new BigDecimal("8"));
cpo.setRelPosition(cpoRelp);
Coil coil=factory.createBodySFCCoil();
ConnectionPointIn coilcpi = factory.createConnectionPointIn();
coilcpi.setRelPosition(cpiRelp);
Position coilPosition = factory.createPosition();
coilPosition.setX(new BigDecimal(450));//position x
coilPosition.setY(new BigDecimal(positionY));//position y
coil.setPosition(coilPosition);
[ /5 E AR
Connection coilConnection = factory.createConnection();
coilConnection.setRefLocalld(new BigInteger(String.valueOf(ref_1Id)));
if(second){
Position conECoi=factory.createPosition();
conECoi.setX(new BigDecimal(450));
conECoi.setY(new BigDecimal(connectionY));
coilConnection.getPosition().add(conECoi);
//connection centerl([F) of coil
Position conClCoi=factory.createPosition();
conC1Coi.setX(new BigDecimal(285));
conClCoi.setY(new BigDecimal(connectionY));
coilConnection.getPosition().add(conC1Coi);
//connection centerl( f) of coil
Position conC2Coi=factory.createPosition();
conC2Coi.setX(new BigDecimal(285));
conC2Coi.setY(new BigDecimal(lastConnectionY));
coilConnection.getPosition().add(conC2Coi);
Position conSCoi=factory.createPosition();
conSCoi.setX(new BigDecimal(lastConnectionX));
conSCoi.setY(new BigDecimal(lastConnectionY));
coilConnection.getPosition().add(conSCoi);
coilcpi.getConnection().add(coilConnection);
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}else{

Position conECoi=factory.createPosition();
conECoi.setX(new BigDecimal(450));
conECoi.setY(new BigDecimal(connectionY));
coilConnection.getPosition().add(conECoi);
Position conSCoi=factory.createPosition();
conSCoi.setX(new BigDecimal(lastConnectionX));
conSCoi.setY(new BigDecimal(connectionY));
coilConnection.getPosition().add(conSCoi);
coilcpi.getConnection().add(coilConnection);

}

coil.setlLocalld(new BigInteger(String.valueOf(_id)));

coil.setHeight(new BigDecimal(Height));

coil.setWidth(new BigDecimal(Width));

coil.setConnectionPointOut(cpo);

coil.setConnectionPointIn(coilcpi);

coil.setVariable(name);//name

return coil;

}

public String getXMLString() {
return XMLString;

}
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A 4435 & (GUI java)

package GUI;
import java.awt.Color;
import java.awt.Container;
import java.awt.Dimension;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.InputEvent;
import java.awt.event.KeyEvent;
import java.awt.event.WindowAdapter;
import java.awt.event.WindowEvent;
import java.io.File;
import javax.swing.BorderFactory;
import javax.swing.Box;
import javax.swing.lmagelcon;
import javax.swing.JButton;
import javax.swing.JFileChooser;
import javax.swing.JFrame;
import javax.swing.JMenu;
import javax.swing.JMenuBar;
import javax.swing.JMenultem;
import javax.swing.JOptionPane;
import javax.swing.JScrollPane;
import javax.swing.JTextArea;
import javax.swing.KeyStroke;
import javax.swing.ScrollPaneConstants;
import javax.swing.UIManager;
public abstract class GUI extends JFrame {
private Container container;
private JMenu fileMenu, aboutMenu; //:% ¥
private JMenultem menuAbout;
private JMenuBar menuBar;
private Imagelcon iconAbout;
private Imagelcon iconOpen, iconClose, iconExit, iconInfo,iconOutput;
protected JMenultem menuOpen, menuClose, menuExit,menuOutput,menuTransform;
protected JScrollPane jScrollPane, jScrollPane2, jScrollPane3;
protected JFileChooser fileChooser;//:£ B~
protected JFileChooser fileChooser2;
protected File file;
protected JButton transformButton;
protected JButton transformButton1;
protected JTextArea PNArea,LDArea;//v ¢ *x< F
private static boolean useSystemLookAndFeel = true;
public GUI() {
super("EHE- T EE N RIDIE BBl hp d AR,
createAndShowGUI();
initResource();
setUpUIComponent();
setUpEventListener();

protected abstract void openFile();
protected abstract void closeFile();
protected abstract void exitFile();
protected abstract void outputFile();
protected abstract void transform();
private void initResource() {
I~ B %
iconOpen = new Imagelcon(GU|.class.getResource("images/open.gif'));
iconClose = new Imagelcon(GUI.class.getResource("images/close.gif"));
iconExit = new Imagelcon(GUI.class.getResource("images/exit.gif"));
iconAbout = new Imagelcon(GUI.class.getResource(“images/about.png™));
iconInfo = new Imagelcon(GUl.class
.getResource("images/information.png"));
iconOutput = new Imagelcon(GUI.class
.getResource("images/data_output.png"));

104




private void setUpEventListener() {
NFET T MP e
addWindowListener(new WindowAdapter() {
public void windowClosing(WindowEvent e) {
exitFile();

h

IEE -4 » &
menuOpen.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
openFile();

I35 B -3 4 4%
menuClose.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
closeFile();

b

menuOutput.addActionListener(
new ActionListener() {
public void actionPerformed(ActionEvent e) {
outputFile();

b
IE 3 -3 B
menuExit.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
exitFile();

b
1[5 H -1 5
menuAbout.addActionListener(
new ActionListener() {
public void actionPerformed(ActionEvent e) {
IR $13E 5 S
JOptionPane.showOptionDialog(null,
LR ERFIE L "
LB ERETRFRY "+ R A F 1 Ea R A E A BFF N
S
JOptionPane.DEFAULT_OPTION,
JOptionPane.INFORMATION_MESSAGE,
iconAbout, null, null);

}
b; _
setDefaultCloseOperation(JFrame.DO_NOTHING_ON_CLOSE);

private void setUpUIComponent() {

Box box = Box.createHorizontalBox();

I %FEPS B

fileChooser = new JFileChooser("'c:\\");
fileChooser.addChoosableFileFilter(new PNMLFileFilter());
fileChooser2 = new JFileChooser("c:\\");

container = getContentPane();

Il £ 5 7|

menuBar = new JMenuBar();

IR "5 "E ¥

fileMenu = new JMenu("\u6a94\u6848");

menuOpen = new JMenultem(*\u8f09\u5165\u6a94\u6848", iconOpen);
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Il 435 B
menuOpen.setAccelerator(KeyStroke.getKeyStroke(KeyEvent.VK_O,
InputEvent. CTRL_MASK));
menuClose = new JMenultem("i2 ! # %", iconClose);
menuClose.setAccelerator(KeyStroke.getKeyStroke(KeyEvent.VK_C,
InputEvent. CTRL_MASK));
menuClose.setEnabled(false);
menuTransform = new JMenultem(" 4% % ## 4&");
menuOutput = new JMenultem(* % : 4 % " iconOutput);
menuOutput.setEnabled(false);
menuExit = new JMenultem(" 4t ", iconEXxit);
menuExit.setAccelerator(KeyStroke.getKeyStroke(KeyEvent.VK_X,
InputEvent. CTRL_MASK));
fileMenu.add(menuOpen);
fileMenu.add(menuClose);
[[fileMenu.add(menuTransform);
fileMenu.add(menuOutput);
fileMenu.addSeparator(); // 4 - 4%
fileMenu.add(menuExit);
Il a5
aboutMenu = new JMenu(" i »+");
menuAbout = new JMenultem("# >+ ....", iconInfo);
aboutMenu.add(menuAbout);
menuBar.add(fileMenu);
menuBar.add(aboutMenu);
setJMenuBar(menuBar);
transformButton = new JButton("TCPN>>>LD");
transformButton.setEnabled(false);
transformButtonl = new JButton("TCPN");
transformButtonl.setEnabled(false);
transformButton.addActionListener(
new ActionListener(){
public void actionPerformed(ActionEvent event){
transform();

b
box.add(getJScrollPanel());
/Ibox.add(transformButtonl);
box.add(transformButton);
box.add(getJScrollPane2());
container.add(box);
setVisible(true);
pack(); // 1R ¥x Bt B A TARE <
setSize(new Dimension(1000, 700));
setLocationRelativeTo(null);
}
private static void createAndShowGUI() {
if (useSystemLookAndFeel) {
try {
UlManager.setLookAndFeel(UIManager
.getSystemLookAndFeelClassName());
} catch (Exception ) {
System.err.printin("Couldn't use system look and feel.");
}

}

}
private JScrollPane getJScrollPanel() {
if (jScrollPane == null) {
jScrollPane = new JScrollPane(getPNArea(),
ScrollPaneConstants.VERTICAL_SCROLLBAR_ALWAYS,
ScrollPaneConstants. HORIZONTAL_SCROLLBAR_ALWAYYS);
jScrollPane.setBorder(BorderFactory.createEmptyBorder(0, 0, 0, 0));

return jScrollPane;

}
private JTextArea getPNArea() {
if (PNArea == null) {
PNArea = new JTextArea(100,100);
PNArea.setEnabled(false);
PNArea.setDisabled TextColor(Color.BLACK);
/IPNDrawPane.setPreferredSize(new Dimension(1000,5000));

return PNArea;

private JScrollPane getJScrollPane2() {
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private JScrollPane getJScrollPane2() {
if (jScrollPane2 == null) {
jScrollPane2 = new JScrollPane(getLDArea(),
ScrollPaneConstants.VERTICAL_SCROLLBAR_ALWAYS,
ScrollPaneConstants. HORIZONTAL_SCROLLBAR_ALWAYS);
jScrollPane2.setBorder(BorderFactory.createEmptyBorder(0, 0, 0, 0));

return jScrollPane2;

}
private JTextArea getLDArea() {
if (LDArea == null) {
LDArea = new JTextArea(100,100);
LDArea.setEnabled(false);
LDArea.setDisabledTextColor(Color.BLACK);

return LDArea;
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