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K¨LOðHGcCFLOX�RìGcCU@lR\ð9� q �0y q Clð�GcZ<R_ClX�G|öaCUPJïaCUE[CUõgR�GcR1E�ñ°îlE9y']Fú4�4P¨G|îFólR�GcZ<R1ExûAGcZ<RøL<R1GR�']
óFKM÷FR\ðöaðG|Z<RJôED��E/rðHíQðHG|R\õ�ðHZOî$ü6LÆKML "9K¨óaú��<úU]»R4X1CFP¨P<G|Z<KYðAôED��E/�ð|íQðjGcR1õ GcZ<R%�BGBV(U�JMNPLIxz�
îUñ_�']Fú���Z<KYð7ð|R1õ�CFLlGcKMX\ð	ü6KMP¨P�`ÁR�N<R�òOL<RxN^û`Bí»EcR\X1ö<E[ðHKM÷FR\P¨í�LOJMZ�LOJCLOJ,�ùGcZ<RÖõgîQNQö<PMR\ð7ñ°îlE
G|Z<R¦X�îFEcEcR\ð|ïaîlLONQKML<ó%K¨LaðjG[CULOX1R\ð\ú8�Jð�R�þQïÁR\X�G|R\N�ûFGcZ<R4GcZ<E|R\R4KMLOðjG[CULOX1R\ðAñ°îFEcõ C	P¨KML<RFû{ü6Z<KYX[Z
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ðjG[CUE|Gcð-ü6K£GcZ7ï<PYCFX1R
y4CULaN	ü6Z<KYX[Z�PMK¨LO@BðKy q îFñaCUL	KMLOðHGcCFLOX�R)ü6K£GcZ�y']�îFñ<G|ZOR�L<R1þBG9KMLOðHGcCULaX�RFú
��Z<R�LOCFõgR\ðTîUñAGcZ<R�ï<PYCFX1R\ð¦CULONWG|E[CULOð|K£GcK¨îlLOð4KMLìGcZ<RgNQK0�µR1EcR1L{G¦K¨LOðHGcCFLOX�RxðTCFE|R��löaCUPMK£òORxN
`{í�G|Z<RWX�îlE|EcR\ð|ïÁîFLONQKML<ó_K¨LOðHGcCFLOX�R3KML îFE[NQR1E7G|î+CD÷FîlKMN LOCUõgRWX�PYCFð|Z<Rxð1úa14îFG|R�G|ZaC$G�G|ZOR
K¨õgïÁîFE|G�ï<PYCFX�Rxð	ZOCD÷lR;X�îlõÆïOP¨R1G|R1PMí»÷DCFL<KYðHZ<RxNÄÿ GcZ<R1íùCUEcR�îFL<PMí»E|R\ï<E|RxðHR\L{GcC$GcK¨÷lR\ð¦ñ°îlE	G|ZOR
CFX�GcöOCUP^ïaCUE[CUõgR�GcR1E[ð���ú
¦ ñÁX�îlö<E[ðHRlû\GcZ<R�LBö<õ�`ÁR1EÑîFñaKMLOðjG[CULOX1R\ðÑCFLON	GcZ<R1KMEACUEcE[CUL<ólR1õgR1L{G-õ�CDí%`ÁR4NQK��ÁR\E|R\LlGÑKML

îUG|ZOR1E�L<R1Gcð�`<ö<KMP£G�ñ°EcîFõ õgîBN<ö<P¨R�\_]lús"<îFE�R�þ<CUõgï<PMRFû�ü)RAX1CFL%CUEcEcCFL<óFR-G|Z<RAG|Z<EcR1RAKMLOðHGcCFLOX�Rxð
îUñ-õgîQNQö<PMR�\^]TKMLWC7X1K¨E[X�PMR�ÿ°îFE4C7GcE|KYCUL<ólP¨R��A`Bí;ïaCFðcðHKML<ó§���M�0y']¦Clð6C7ïaCUE[CUõgR�GcR1E)G|îÆG|ZOR
òOEcðHG;KMLOðjG[CULOX1RìCFð;ð|Z<î$ü6L K¨L¨"9KMóOúg�aúA]»Rìü6K¨PMPTð|R1RWKML G|Z<Rìñ°îFEcõgCFPJNQR1òOL<K¨G|KMîFL îUñ8G|ZOR
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îUñ	GcZ<KMð�KMLOðHGcCULaX�RùNQîBR\ð�L<îUGWX1CFöOðHR»ï<EcîF`<PMR1õ�ð\úE�6X�G|öOCFP¨PMíFû)GcZ<R_îlEcN<R1EÖKML G|Z<R_G|R1þ{GcöOCUP
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��Z<KMð4òOL<KYðHZOR\ð6GcZ<R�KMPMP¨öOðHG|E[C$GcK¨îlLWîUñÑGcZ<R	õgîQNQö<PMR7X�îlLOX�R\ïQGJ`Bí�G|Z<R�Z<R1PMïìîUñÈð|îFõgR	R1þ'/
CUõgï<PMR\ð\ú ¦ ñ	X�îlö<E[ðHRlûAG|ZOR1EcR_CUEcRøð|îFõgRìõgîFEcRWñ°RxC$G|öOE|Rxð1û�ü6Z<KMX[ZØü6K¨PMPT`ÁR_N<KMðcX�öOðcð|R\NÄKML
G|Z<RTG|RxX[Z<L<KYX1CUPaïOCUE|G\ú,�rL;ïOCFEHGcKMX1ö<PYCUExûFõgîQNQö<PMR\ðÈG|Z<R\õgð|R1PM÷FRxðÈõ�CDíÆöOð|RJKMLOðjG[CULOX1R\ð�îUñ�îFG|Z<R\E
õÆîQNQöOP¨RxðK¨L7G|Z<R\K¨EAN<R�òOL<K¨G|KMîFLÆï<Ecî$÷BKMNQRxN%GcZOC$GG|ZOR1EcR�CFE|R)L<î8X�íQX�PMKYX)N<R1ïÁR1LONQR\LOX�KMR\ð\úUVWîlE|RB/
î$÷FR1ExûFC%õgîQNQö<PMR4õ�CDíÆK¨õgïÁîFE|G)CULaNgR�þQïaîlEHG)CUPYðHî8GcEcCFLOðHK¨G|KMîFLaðÈCULaN�CUPMPO@BK¨LaN<ðAîFñ�ðHíBõ�`ÁîFPYð\ú
��Z<R3LOC$Gcö<E|R3îFñJG|ZORWP¨R\ólCUP��z�V ®�Q�Z��ìCULON G|ZOR1KME�õÆRxCUL<KML<óùNQR1ïÁR1LaN îlL GcZ<R3ïOCUE|G|KYX�öOPMCFE
ô9R1G|EcKÑL<R�G¦GjíBïaRlú@��Z<RgõgîBN<ö<P¨RgX�îlLOX�R\ïQGE�jöOðjG	ïOE|î$÷BKYNQR\ð¦CÖõgRxCULOðTG|î�KYNQR1L{G|K¨ñ°íøð|íBõ�`ÁîFPYð
ðHöOX[Z�G|ZaC$G6G|ZOR1í�X\CUL�`aR%KMõgïaîlEHGcR\N�G|î�CFLONÖR1þQïaîlEHGcR\NÖñ°E|îlõ#õgîQNQö<PMR\ð\ú

�rL G|Z<R»CU`Áî$÷FRWR�þ<CFõÆïOP¨Rxð1û�ü�R_ZOCD÷FRWöOð|R\NÄX1PMClð|ð|KYX1CUPJôED��E/rðHíQðHG|R\õgð\ú¯��ZORøõgîQNQö<PMR
X�îFLaX�R1ï<G\û<Z<î$ü)R1÷lR1ExûlKYð6L<îFG6E|RxðjGcE|KYX�GcR\NÖG|îgG|ZOKMð6ôR1G|EcK^L<R�G6GjíBïÁRFú+��G4ü)îFEc@QðÈñ°îlE4CULBí;ôR�GcE|K
L<R�G6GjíBïÁRFúM°JR1EcRFûQü)R8CFE|R¦ñ�ClX�R\N�ü6K¨G|Z�G|Z<R8ñ°îlP¨PMî$ü6KML<ógï<E|îl`<PMR1õ�ðB±
& ú�]_R%õ7öOðHG4ZOCD÷FR8C7ñ°îFEcõgCUG�G|ZOCUGJX1CUï<G|ö<EcR\ð6CFL{íÖô9R1G|EcK^L<R�G6GjíBïÁRFú
5Qú�]_R�õ7öOðHG�NQR�òOLORgG|Z<R;ð|R1õ�CUL{GcKMX\ð¦ñ°îFE%GcZ<R�õgîBN<ö<P¨R;X1îFLOX1R1ïQG%KMLONQR\ïaR\LONQR1L{G	ñ°EcîFõ,C
ïOCUE|G|KYX�öOPMCFE)ôR1G|EcK�L<R�G6GjíBïÁRFú
��Z<RòOE[ðjG�ï<EcîF`OP¨R\õØZOClð^`aR\R1L	ð|îFPM÷FRxNTCFP¨EcR\ClNQí4`BíTC�ólR1L<R\E|KYX á�eg¾ `OCFð|R\N¦KMLlGcR1E[X[ZOCULOóFR

ñ°îFEcõgCUG8ñ°îFE%ôR�GcE|KALOR�Gcð¦GcZOC$Gxû�KML»ïOE|KMLOX�KMï<PMRFû�ð|ö<ï<ïÁîFE|Gcð%CFP¨PÑôR1G|EcKAL<R�G%GjíBïÁR\ðX±µG|Z<R^²
GsNPvzL
³�GBNK´RU�v|µ�Y¶rt·�U�J,��YMUB�,GÖÿ Ð�ÒÈÓÆÔ ��� «��uúÁýBK¨LaX�R%GcZ<R%õgîBN<ö<P¨R7X�îFLaX�R1ï<G�KYð4`Oö<K¨P¨G4ö<ïÁîFL3GcZ<KMð
ñ°îFEcõgCUG\ûü)RÖEcR1ï<Z<E[CFð|R;GcZ<R�`OCFð|KMX�X�îlLOX�R\ïQGcðgCULaN+G|ZOR á6eg¾ ðHíBL{GcCUþùîFñ4G|ZOR ¼�½�eg¾ KML
ýBR\X�G\úM�Oú
��Z<R1L�ûQKMLWýBR\X�G\ú+�aûQü�R8ï<EcR\ð|R1L{G)G|Z<R%õgîQNQö<PMR%X�îFLaX�R1ï<G6CFLON�K£G[ð á�eg¾ ð|íBL{GcC$þ^ûBü6Z<KYX[Z

KMð	X\CUPMP¨RxN¸V(Q¶F�Y[Z�U�v Ð�Ò�Ó7Ô ú@�rLùîFE[NQR\E8G|îWóFKM÷FRgK¨G�CWðHR\õ�CUL{G|KYX1ð\û^ü�R;N<R�òOL<R;C�õ�CUïOï<K¨LOó
ñ°E|îlõ õgîBN<ö<PMCFE ¼�½6eg¾ G|îgï<ö<EcR ¼�½6eg¾ û<ü6ZOKMX[Z�ü�R%X\CUPMP¤LOJCZ�LOJMLOJ'�UúC��Z<KMð�KML<PMK¨LOK¨L<ó�ü)îFEc@Qð
K¨LON<R1ïÁR1LONQR\L{G�ñ°EcîFõ C%ïOCFEHGcKMX1ö<PMCFEÈôR�GcE|KaL<R�G)GjíBïaRlú,��ZOKMðÈü)CDílûFü)RJNQî�LOîUGÈL<R\R\NgGcî�@BL<î$ü
G|Z<R8ðHR\õ�CUL{G|KYX1ð�îUñ^GcZ<R¦N<K0�µR1EcR1L{G�ô9R1G|EcKaLOR�G)Gjí{ïÁR\ð¹Äü�R¦NQî�L<îFG)R\÷FR\L;L<R1RxN�Gcî�@BL<î$ü G|ZOR
ðHíBL{GcClX�G|KYX1CFP¨PMí�X�îlE|EcR\X�G�ôR�GcE|K^L<R1Gcð�îFñ�G|Z<KYð�ïOCFEHGcKMX1ö<PMCFEÈGjíBïÁRFú+��Z<KYð�ðHîlP¨÷lR\ðÈG|Z<R%ð|R\X1îFLONÖîUñ
G|Z<R	CF`aî$÷lRTõgR1L{GcK¨îlL<R\N�ï<EcîF`<PMR1õ�ð\ú
��Z<RÖKML<PMK¨L<KML<ó_ü6K¨PMP�`aR�NQKMðcX�öað|ð|R\N+KML ýQR\X�Gxú$�aú �Oúaº�öOE|EcR1L{G|PMíFû-ü�R�CUEcRÖNQR\÷FR1PMîFïOK¨L<ó_C

G|îBîFPÈñ°îFE%GcZ<KMð7KML<P¨KML<KML<óìîlïaR\EcCUG|KMîFL»ñ°îFE ¼�½�eg¾ E|RxðHï�ú-CWðHGcCULaN<CUE[N»K¨L{G|R\EcX[ZaCUL<ólRgñ°îFEcõgCUG
X�ö<EcE|R\L{G|PMí�R1÷lîFPM÷{KML<óaúg��Z<KMð;G|îBîFPTX1CUL `ÁRìöOð|R\N KML(X�îFõ7`<KMLOC$GcK¨îlL ü6K¨G|Z(CFL{í G|îBîFP4G|ZOCUG
ðHö<ïOïaîlEHG[ð�GcZ<R ¼�½6eg¾ îlE�GcZ<R)ñ°öQG|öOE|R�ðjG[CULONOCUE[N%K¨L{GcR1E[X[ZOCUL<ólRÑñ°îFEcõ�C$Gxú���ZBöOð\û\G|Z<R�õgîQNQö<PMR
X�îFLaX�R1ï<G6X\CUL3`ÁR%öOðHRxNÖKMLWX�îlõ�`<KMLOC$GcK¨îlL�ü6K¨G|ZWCFL{í�îFñ-GcZ<R\ð|R¦G|îBîFPYð\ú

» ¼½>^åQæOë�¾¿>^å¸ÀÁ?æ+Â6é
ÃÅÄ�?ä�ÆÈé
?�Æg>

�rLgG|Z<KYðAð|R\X�GcK¨îlL�ûFü)R6óFKM÷FR6CFLÆîlöQG|PMKML<R4îUñÁG|ZORJX�ö<EcEcR1L{GA÷FR\Ecð|K¨îlL7îFñaGcZ<R�²ÇGBNPvzLj³�GBN$´9U�v|µ�Y¶r
·�U�J,��YMUB�,G%ÿ ¼�½�eg¾ �g��«���ú��rL	GcZ<KMð9ïOCFïaR\E\ûxü)R)X\CUPMPlK¨G�r�Y[v|G¯²g³m´^·�KML�îlEcN<R1E�Gcî¦N<KMðHG|KML<óFöOKMð|Z
K£G8ñ°EcîFõ K¨Gcð8õgîQNQö<PYCUE8R�þBGcR1LOð|K¨îlL�ûµü6Z<KYX[Z_ü6KMP¨PÑ`ÁR�ï<EcR\ð|R1L{G|RxNìKMLùýQR\X�Gxú7�Oú7�rL+ýBR\X�G\ú@�Oú & û
ü�R8KMLlGcE|îQNQöaX�R¦G|Z<R	X1îFLOX1R1ïQG[ð�îUñï<ö<EcR ¼�½6eg¾ }<KMLìýBR\X�G\úM�Oú 5<ûQü�R8ólK¨÷lR¦ð|îFõgR8R�þ<CUõgï<PMR\ð\ú

È@ÉËÊ ÌoÍ¤ÎtÏ�ÐCÑ¤Ò�Î,Ó¤Ô
�rL;G|ZORJñ°îlP¨PMî$ü6K¨LOóOûlG|Z<R8X�îlLOX�R\ïQGcð)CULON�G|Z<RTG|R\E|õgKML<îFPMîFólíÆîFñ�ï<ö<EcR ¼�½�eg¾ CFE|RJN<R\ðcX�EcK¨`ÁR\N^ú
��Z<R1íìCFE|R7K¨LON<R1ïÁR1LONQR\L{G¦ñ°EcîFõ×CFL{í3KMõgï<P¨R\õgR1L{GcCUG|KMîFLøîFñÈôR�GcE|KL<R1Gcð¦îFE8C�X1îFLOX1E|R1G|R7K¨L[/
G|R1E[X[ZOCFL<óFRTñ°îFEcõ�C$G\ú
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Õ Î,ÔBÖ�×aÑ¤Î8Ô¶ØoÙ+Ñ¤ÚÛÐCÜ�Ý¶Î'Ò�Ô¶Ø�É �ÄòOP¨RJG|ZOCUG�õgR1R1GcðAG|Z<RTE|R¶�löOK¨EcR1õgR1L{G[ðÑîUñµG|ZORJKMLlGcR1E[X[ZOCULOóFR
ñ°îFEcõgCUGAKMðÈX1CUPMPMR\N�C�²ÇGBNËvzL�JjGBN'HKZ�G8}FK¨GÈõ�CDí7X1îFL{GcCFK¨LgðHR\÷FR\EcCFPC²ÇGsNPvzL�J�GsNË��úU?ÈClX[ZÆôR1G|EcKOL<R1G
X�îFLaðHKYðjG[ð)îUñEQ8®wÞBG6xBNI��ûQü6Z<R\E|RTG|Z<R¦îF`+�jR\X�G[ð1ûB`OClðHKYX1CFP¨PMíFû{EcR1ï<EcR\ð|R1L{G)G|Z<R¦óFE[CUï<Z�ðjGcE|öOX�G|ö<EcR¦îUñ
G|Z<R8ôR�GcE|K^L<R1G\ú+��ZBöOð\ûQCUL�îF`[�jRxX�G�KMð�C�rjZ�U8x6G�ûOC^NPv|U�JM�6LONPLIQ�JaûQîFE�CULßU�v|x1ú+"<îlE6ðjGcE|öOX�G|ö<EcKML<ó
C7ôR1G|EcK^L<R�GxûQG|Z<R\E|R8CUEcR¦G|Z<EcR1R8îFG|Z<R\E)@BKMLON<ð�îFñ-îF`+�jR\X�G[ð1ûQü6ZOKMX[Z�ü6K¨PMP^`ÁR%R�þQï<PYCUKML<R\N�PMCUG|R\E
K¨L G|Z<KYð;ð|R\X�G|KMîFL@±$rMUB�,Gz��û�v�GISsGBv|GBJjx6G�rjZ!U�x6Gz��û)CULONàv|GËSsGsv|GBJjx6G½NPv|U�J+�zLONËLIQ�J+��úÑ?ÈClX[Z îl`[�jR\X�G
ü6K£GcZ<K¨L3CÆôR�G|EcK^L<R1G)òaP¨R8ZOClð)C7ö<L<K��{ö<R(LIF�GBJMNPL H¯GBv�û<ü6Z<KYX[Z�X\CUL�`aR8öOð|R\N;G|îgE|R1ñ°R1E)G|îÆGcZ<KMð
îF`[�jRxX�G\ú
"<îFE7X�îFLB÷lR1L<KMR1LOX1RFû^ü)R;X1CFP¨P�ï<PMClX�Rxð1û^GcEcCFLOð|K£GcK¨îlLOð1û�E|R1ñ°R1EcR1LOX1RÆïOPMClX�R\ð\û�CFLONùE|R1ñ°R1EcR1LOX1R

G|E[CULOð|K£GcK¨îlLOðtJjQ¶F�Gs�[û6CFLONÄü)R_X1CFP¨P8C�EcR�ñ°R\E|R\LOX�R_ï<PYCFX�R»CULONØC�EcR�ñ°R1EcR1LaX�RìGcEcCFLOð|K£GcK¨îlL(C
v|GISsGBv|GBJjx6G�JjQ¶F�G1ú

á Ù[ÜKÎ'âËØ�É �rL�îlEcNQR\E)G|î�CFðcðHKMóFLÖñ°ö<E|G|Z<R\E6õÆRxCUL<KML<óÆG|î�CFL�îl`[�jR\X�G\ûQR\ClX[ZÖîl`[�jR\X�G�õ�CDí�ZOCD÷lR
ðHîlõÆR%PYCU`ÁR1PYð\úC��í{ïOKMX\CUPMP¨ílûOCgPMCF`aR\P�EcR1ï<EcR\ð|R1L{G[ð�G|Z<R�LOCUõgR	îFñC�LOîBN<RFû<GcZ<R	õ�CUEc@BK¨LOó�îUñÑC
ï<PMClX�Rlû<G|ZOR	óFöOCFEcN�îFñÈCÆG|E[CULOð|K£GcK¨îlL�ûOîlE6G|ZOR�KMLOð|X1E|KMïQGcK¨îlL�îFñÈCULWCUE[XUúj��Z<R	PMR1ó{CUP�PYCU`ÁR1PYð�
CULON�G|Z<R�P¨R\ólCFP)X1îFõ�`OK¨LOCUG|KMîFLOð�îUñJPYCU`ÁR1PYð¹ îFñJCUL îl`[�jR\X�GÆCFE|R�NQR�òOLOR\N�`BíùGcZ<RtNP�rMG�îUñ
G|Z<RÆôR�G|EcKL<R�Gxûµü6Z<KMX[Z_ü6K¨PMP`aRgNQR1òOL<R\NøPMCUG|R\ETKMLìGcZ<KMð8ð|R\X�G|KMîFL�új�rL_ClN<NQK¨G|KMîFL�ûÁG|ZOR7ôR�GcE|K
L<R�GJK¨Gcð|R1P¨ñÑõ�CDíÖZOCD÷lR	ðHîlõÆR%PYCU`ÁR1PYð\úC"<îlE4R�þ<CFõÆïOP¨RlûQG|Z<R7NQR\X1PMCFEcCUG|KMîFLOð�îFñ9ñ°öOLOX�GcK¨îlLOðJCFLON
÷DCFE|KYCU`OP¨RxðÈGcZOC$GJCFE|R8öOð|R\N�KML�GcZ<R	CUE[Xz/�KMLOð|X1E|KMïQGcK¨îlLOð�X1îFö<PYN�`aR%PYCU`ÁR1PYð�îUñÑCÆôR�G|EcK^L<R1G\ú

]_R4NQKYðHG|KML<óFö<KYð|Z�`aR1Gjü�R\R1LÆGjü�î%@BKMLON<ðÈîUñµPMCF`aR\PMðX±jU�JMJjQ�NuU�NËLIQ�J+�4CULaN9U�NPNËvzLI®BY[NuGs��ú���í{ï+/
KMX\CUPMP¨ílû�CUL_CFL<L<îFGcC$GcK¨îlLøKYð%C�PMCF`aR\PÑü6K£GcZ»CFL_KMLQòOL<K¨G|R;N<îFõ�CUKMLøîFñ�PMR1ólCFPÑ÷$CUPMö<R\ð\ú7"<îFE%R1þ'/
CUõgï<PMRFû$LOCFõÆRxð1û$õ�CFE|@BKML<ólð\ûxCFEcXs/uKMLOðcX�EcK¨ï<G|KMîFLOð\ûxCFLON�G|E[CULOð|K£GcK¨îlL�ólöOCUE[N<ðCUEcR)CFL<L<îFGcC$GcK¨îlLOð\ú
�4LìC$G|G|EcK¨`OöQG|R	KYðJCgPYCU`ÁR1P-ü6K£GcZìCÆòOL<K¨G|R�ÿ�CULaNWðHõ�CUPMPO��NQîFõ�CUKMLWîUñPMR1ólCFP�÷$CUPMö<R\ð\úM"OîFEJR1þ'/
CUõgï<PMRFûOCFL3CFEcXs/±GjíBïÁR%X�îFöOPMN�`ÁR�CULWC$G|G|EcK¨`OöQG|R%îFñCFL3CFEcX¦ü6K¨G|ZìNQîlõ�CUKML@±[ãMä8å�æ�ç[èOû'å[é'ç,êÁû
ë ã'ì ë¶í7ë¶î ä8åµûMå+éMï�é î ÿ±CULON_õ�CDí{`ÁR�ðHîlõgRÆõgîlE|R���ú7�4L<îFG|Z<R\E	R�þ<CFõÆïOP¨RÆKMð%CUGHGcE|KM`<öQGcR\ð8ñ°îlE
X�PYCFðcðHK¨ñ°íBK¨L<ó�GcZ<R�L<îQNQR\ð	îUñ6C�LOR�G�CFð	ï<E|îlïaî{ðHRxNì`Bí_VøCUKMP¨ö<LaN»CFLONùVWîFE|G|R\LOð|R1L¸� ð���ú$*)RB/
ðHKYNQR\ð)GcZ<KYð�ï<EcCFóFõ�C$GcKMXTNQK��ÁR\E|R\LOX�Rlû<CUL<L<îFGcCUG|KMîFLOð�ZOCD÷FR¦óFE[CUïOZ<KMX\CUPÁK¨L<ñ°îFEcõgCUG|KMîFL�ü6Z<R1EcR\Clð
C$GHGcE|KM`<öQGcR\ð6NQî�LOîUG6ZOCD÷FR8ólEcCFï<Z<KYX1CUPµKMLQñ°îFEcõ�C$GcK¨îlLMñ$ú

ò Ö�Ù+Ó¤Í¤×IÒ8Ù+â�×ËÑ$óuÐCÖ�ôÛÙ[ÔX×ËÐCÑ¯É ?ÈCFX[Z+îl`[�jR\X�G7CULaN_RxCFX[Z�CFL<L<îUG[C$GcK¨îlL»KYð	R¶�{ö<K¨ïOïaRxN+ü6K£GcZ
ðHîlõÆR7óFE[CUï<ZOKMX\CUP�KMLQñ°îlE|õ�C$GcK¨îlL�úC"OîFE8C;L<îQNQRlûÁG|Z<KYð¦K¨LQñ°îlE|õ�CUG|KMîFLWKYðTK¨GcðTïÁîlð|K£GcK¨îlL@}Oñ°îlE¦CFL
CUE[XUûÈK¨G3KMð�C�PMKMðHG3îUñ	ïÁîlð|K£GcK¨îlLOð;GcZOC$GWNQR1òOL<R\ð�KMLlGcR1EcõgR\NQKYC$GcRøïÁîFKMLlG[ðÖîFñ	G|ZOKMð�CUE[XUú4"<îlE
CULìCULOL<îUG[C$G|KMîFL�ûBG|Z<R7óFE[CUï<Z<KYX1CFP^K¨L<ñ°îFEcõgCUG|KMîFL3KYð6K£G[ð4EcR1PYC$GcK¨÷lR%ïaî{ðHK¨G|KMîFL3ü6K¨G|ZìEcR\ð|ïaRxX�G6Gcî
G|Z<RøX1îFEcE|RxðHïÁîFLaNQK¨LOó_îl`[�jR\X�G|õFúE�4`Oð|îFPMöQGcRìCFð�ü)R1PMPJCFð;E|R\PMCUG|KM÷FRWïÁîlð|K£GcK¨îlLOð�EcR�ñ°R1EgGcî+G|ZOR
v|GISsGBv|GBJjx6G�rMQ�LOJCN7îFñ¦CUL îF`[�jRxX�GgîFEgîUñ8CUL CUL<L<îFGcCUG|KMîFL EcR\ð|ïÁR\X�GcK¨÷lR1PMíFú�*)í NQR�ñ�CFö<P¨G\ûG|ZOR
E|R1ñ°R1EcR1LOX1R%ïaîlK¨L{GTKYð6GcZ<R�õgKYN<NQPMR	îUñÑGcZ<R	ólEcCFï<Z<KYX1CUP�E|R\ï<E|RxðHR\L{GcC$GcK¨îlL�ñ°îFEJCFLWîF`[�jRxX�GX}aK£G¦KMð
G|Z<R�P¨î$ü)R1E7P¨R1ñ G�ïaîlK¨L{GgîUñ6G|ZOR�ólEcCFï<Z<KYX1CFPÈEcR1ï<EcR\ð|R1L{GcCUG|KMîFLùñ°îlEÆCFL CUL<LOîUGcCUG|KMîFL�ú�"<îlEÆCFL
CUE[XUûG|ZORWE|R1ñ°R1EcR1LOX1R�ïÁîFKML{G;KMð�G|Z<RWõgKYN<NQPMRWîUñ¦G|Z<R3òOE[ðHGÖðHR\óFõgR1L{G�îUñ¦G|Z<RìCFEcXFúg"<öQGcö<EcR
R�þBG|R\LOðHKMîFLaðAõgK¨ólZ{G)CUPMPMî$ü öOðÈG|îÆNQR�òaL<R4GcZ<RJïÁîlð|K£GcK¨îlL�îUñ�C%EcR�ñ°R\E|R\LOX�RJïaîlK¨L{G�îFñ�CUL�îl`[�jR\X�G
îFE8CUL_CFL<L<îFGcC$GcK¨îlLìR�þQï<PMKYX�K¨G|PMíFú7�4PMPÑïaî{ðHK¨G|KMîFLaðJEcR�ñ°R\ETGcî#º)CFEHGcR\ð|KMCFLìX�î�/uîlEcNQKMLOCUG|R\ð�öw÷$øTù+ú�û
û
ü ¡q[v\�lyjorkx�<hjilk8f1hrhryjnp¥l�lhjk8f�yjqcs°hu�FzQkTÂAn�hjiÖ�xf1�p�{k �[�D�{��{���U¯\� m	f[�;fBý<k[q|h�hji{k¦f\z{zQk[f1yHf\�lq[kv\¡<hji{kAq[v1yryjk[orzQvx�{§lnp�{wJf�yjqxÃUª9�Fh��Dhji{npo�k�ý<k[qch9n£o�np�%hji{kAm%k�f\�lnp�{w�v1¡ahjilk�f�hrhryjnp¥{�lhjkAn�hjork[��¡af\�{§
§lv$k[oA�lv\hÈq[vxm%k�¡Myjvxm orv\m%k6kcÅUhryHfTw1yHf\z{ilnpq�f\�an£�F¡Yv1yjm	f1hjnpvx�gnp�Æhjilk6f1hrhryjnp¥l�lhjkxÃ
þ�  ¡^n�hÈnpoÈf\�gf1�{�lv\hHf1hjnpv\��v\¡µhjilk��{kchÈn�hjork[��¡u�lhji{k�zQv\orn�hjn£v\��npo�f1¥{orv\�£�FhjkxÃ

ÿ



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

ü6Z<R1EcR4GcZ<R�÷M/�CUþBKYð�E|ö<LaðÑñ°EcîFõ P¨R1ñ G�Gcî�EcK¨ólZ{G�CULON�G|Z<R�ù,/�CUþBKYðÑEcö<LOðÈñ°E|îlõ G|îFï;G|î�`ÁîUG|G|îlõ§}
`<öQG\ûOü�R%NQî�L<îFG�ò<þ�CÆö<L<K¨G��lú

Õ Ù��jÎ'ØÇÙ+Ñ$Ú9Ö�Î'óuÎ,Ö�Î,Ñ¤Ò�Î�Ñ$Ð�Ú$Î'Ø8É � ôR�G|EcKFLOR�G9X\CUL%`ÁR�ðHG|EcöOX�Gcö<EcR\N¦`BíJGcZ<RÈZ<R\P¨ï�îUñ,r+UX�8Gs�
ü6Z<KMX[ZÖKMð�@BL<î$ü6Lgñ°E|îlõ ðHR\÷FR1E[CUPOô9R1G|EcKaLOR�GÈGcîBîFPYðJÿ°RlúHóaú��TR\ð|K¨ólLjD�º�ô¯1 � ���w��ú'�(ïOCFóFR4KYð�CFL
îF`[�jRxX�GJGcZOC$G¦õ�CDí�X1îFLOð|KMðHGJîFñAîUG|ZOR1EJîl`[�jR\X�Gcð¹ K¨GJõ�CDí3X�îFLaðHKYðjG¦R1÷lR1LWîUññ°ö<E|G|ZOR1E¦ïOCUólR\ð\ú
�4L�CFEcXFûFZ<î$ü)R1÷lR1ExûUõ�CDí�X�îFLOL<R\X�G�L<îQNQRxðÈîlL�G|Z<R8ðcCUõgR4ïOCFóFRJîlL<PMíFú,�rL;îFE[NQR1EÈG|îÆX�îFLOL<R\X�G
ô9R1G|EcKaLOR�G�L<îQNQR\ð�îFLÖN<K0�µR1EcR1L{G�ïaCUóFRxð1û{ü)RJX1CFL;öOð|R�v|GËSsGBv|GsJ�x6G�JjQ¶F�Gs��±[�ØEcR�ñ°R\E|R\LOX�R4LOîBN<R
E|R1ñ°R1E[ð)G|î;CULBí;LOîBN<R¦îFñ-GcZ<R	ôR�GcE|K^LOR�G¹ÄPMîBX\C$GcR\N�îFLWCULBí;ïaCUóFR8îFñ�G|ZOR	L<R�Gxú<]»R%E|R¶�löOK¨EcR
îFL<PMíWG|ZaC$G%G|ZOR1EcRgCFE|RgL<îWX1íBX1P¨KYXÆE|R1ñ°R1EcR1LOX1R\ðX}ÁG|Z<KYð%óFöaCUE[CUL{G|R\R\ðTG|ZOCUG\û^KML»G|Z<R�R\LON^û�RxCFX[Z
E|R1ñ°R1EcR1LOX1R%L<îQNQR�EcR�ñ°R\Ecð�Gcî;R�þ<ClX�G|PMíÖîlL<R	ï<PYCFX1R	îFEJR�þ<CFX�G|PMí�îlL<R%G|E[CULaðHK¨G|KMîFL3îUñGcZ<R�ôR�GcE|K
L<R�Gxúg� E|R1ñ°R1EcR1LOX1R�L<îQNQR3KYðgîFL<PMí�C»E|R\ï<EcR\ð|R1L{GcCUG|KM÷FR;ñ°îlEÆG|Z<KYð�L<îQNQRlú��6R�ñ°R\E|R\LOX�R�L<îQNQR\ð
õgCDí3ZOCD÷lR	PYCU`ÁR1PYð1ú7*)öQG\ûÁGcZ<R\ð|R�PYCU`ÁR1PYð8NQîÖL<îFGTZOCD÷lR�õ7öOX[ZìõgR\CFL<K¨LOóOú@º�îFLOX1R1EcL<K¨LOó;G|ZOR
ðHR\õgCFL{G|KYX1ðgîUñ¦G|ZORìL<R�GxûAGcZ<RWE|R1ñ°R1EcR1LOX1R3L<îQNQRìKML<Z<R1EcK¨GcðgGcZ<RWPMCF`aR\PMð�ñ°E|îlõ G|ZORWL<îQNQRìK¨G
E|R1ñ°R1E[ðG|îaú���Z<KYðAü�CDíFûUK¨GÈKYðACUPMü)CDíQðïÁîlðcðHKM`<PMR�G|î%AÁC$GHGcR1LgGcZ<RJX�îlE|EcR\ð|ïÁîFLONQKML<ó8L<R1GÈü6K£GcZ<îFö<G
@{LOî$ü6K¨L<ó7G|ZOR%õÆRxCUL<KML<ógîUñPYCU`ÁR1PYð6C$G4CUPMP±úC"-PYC$G|G|R\L<K¨LOóÆõgRxCULOð)Gcî�õÆR\E|ólRTRxCFX[Z�E|R1ñ°R1EcR1LOX1R
L<îQNQR	Gcî�G|Z<R7L<îQNQR�K¨GTEcR�ñ°R\Ecð4G|î»ÿ�NQKME|RxX�GcP¨í�îFETK¨LON<K¨EcR\X�G|PMí[�JCULONWG|î;KMóFL<îlE|R	G|Z<R7PMCF`aR\PMðJîUñ
G|Z<R%EcR�ñ°R\E|R\LOX�R8L<îQNQRxð1ú

Ì¯Ð@Ðjâ7ØXÓKÎ'Ò�×	��Ò%×IÑ¤óuÐMÖ�ô Ù+ÔX×IÐjÑ¯É "OîFEðHîlõgRAG|îBîlPMð\û\K¨G-õgKMóFZ{G`aR�L<R\X1R\ðcð|CFE|íTG|î¦ðjGcîFEcR�ð|îFõgR
K¨L{G|R\E|LaCUPBK¨L<ñ°îFEcõgCUG|KMîFL�ûDü6Z<KYX[ZÆKMðL<îFGAðHö<ïOïaî{ðHRxN%G|î8`ÁR�öOðHRxN�`Bí	îFG|Z<R\E9G|îBîFPYð1ú��rLÆîFE[NQR\E�Gcî
ðjGcîFEcR)KML{G|R\E|LOCFPQK¨L<ñ°îFEcõgCUG|KMîFL�ûFR\CFX[ZÆîF`+�jR\X�GÈCFLONÆR\ClX[Z7PYCU`ÁR1P<õ�CDí	`ÁR4R¶�löOK¨ï<ïÁR\NÆü6K¨G|Z#N�QXQ�Z
�ËrMG6xsL HEx�LOJXSsQ�vzV U�NPLIQ�Jaú,��ZOR4K¨L{GcR1EcLOCUPQñ°îlE|õ�CUGAîUñÁG|Z<R6GcîBîFPOð|ïaRxX�K¨òaX�KMLQñ°îFEcõ�C$G|KMîFLgKYðÑö<ïgGcî
G|Z<RÈG|îBîFPuú¶*)öQGxû1GcîBîFPlð|ïÁR\X�K¨òaXÈK¨LQñ°îlE|õ�CUG|KMîFL%KYð-X1P¨RxCUEcP¨í¦õ�CUEc@FR\N8CFLON%KYð-Clð|ð|K¨ólL<R\NTGcZ<RÈLOCFõgR
îUñ¦G|Z<RWð|ïaRxX�K¨òaX�G|îBîFPuúg��Z<R\E|R1ñ°îFEcRFûÑîUGcZ<R1EgGcîBîFPYð�X1CUL R\ClðHKMPMí�K¨ólL<îFEcR�G|Z<KYð�KMLQñ°îFEcõ�C$G|KMîFL�ú
�rL ólR1L<R\EcCFP±ûü)R3N<KMðcX�îlö<EcCFóFRÖG|Z<R3öOð|R3îUñJGcîBîFP4ð|ïaRxX�K¨òaX�K¨LQñ°îlE|õ�CUG|KMîFL�ú��rLÄðHîlõgR�X\CFð|R\ð\û
Z<î$ü�R\÷FR\E\ûÁG|îBîlPAðHïÁR\X1K£òaXgKMLQñ°îlE|õ�C$GcK¨îlLùõÆKMóFZ{G%`ÁR;ö<LOCD÷lîFKYN<CU`<PMRz(C$G8PMR\CFðHG%K¨L»GcZ<R;`OClðHKYX
÷FR1E[ð|K¨îlLÖîUñ ¼�½6eg¾ ú

Ì�
7ÓKÎ'Ø Ù+Ñ¤Ú Ò�ÐjÑ�CÎ'Ñ�Ô¶×IÐjÑ$Ø8É 2Jï�G|îgL<î$ü%ûBü�R8ZOCD÷lR¦N<KMðcX�öOðcð|R\NÖG|Z<R%ólR1L<R\EcCFPµðHG|EcöOX�G|ö<EcR
îUñÈC;ôR1G|EcK-L<R1GTòaP¨Rlúj��Z<RÆCD÷$CUKMPMCF`<P¨R�PMCF`aR\PMð¦CULONWG|Z<R7P¨R\ólCUPX�îlõ�`<KMLOCUG|KMîFLOðJîUñAPYCU`ÁR1PYð4ñ°îlE
C7ïaCUE|G|KYX�ö<PYCUE)îF`[�jRxX�G4CUEcRTN<R�òOL<RxN�`{í;C�²ÇGBNPvzL¤J�GsN¯NË�rMG1ú+��RxX[Z<L<KYX1CUPMPMíFûQCÆô9R1G|EcK^L<R�G�GjíBïÁR
KMðgCøN<îBX1ö<õgR1L{GgG|ZOCUGgN<R�òOL<Rxð7G|Z<R á�eg¾ ð|íBLlG[C$þ+îUñTPMCF`aR\PMðX}RFúHóaú9C��TîBX1ö<õgR1L{G �ÈíBïÁR
�JR1òOL<K¨G|KMîFL ÿ	� º �
�4òaP¨RgîFE%C�ð|X[ZOR1õ�C�N<R�òOL<RxNøü6K¨G|ZùCUL á6eg¾ ð|X[Z<R\õ�C;PYCUL<ólöOCUólR7ð|öOX[Z
CFð á6eg¾ ýQX[Z<R\õgCÆîlE º £)��á ú
�rL_ï<EcKMLOX�KMï<PMRFû�C�ôR�G|EcKÑL<R1G%Gjí{ïÁR�X1CFL_`ÁRÆñ°E|R\R1PMíøNQR�òaL<R\N^ú��rL_ï<E[CFX�G|KYX�RlûÁZOî$ü�R\÷FR1ExûµC

ô9R1G|EcK�L<R1G4GjíBïaRÆX[Z<îBîlð|R\ð)GcZ<R�PYCU`ÁR1PYð�ñ°EcîFõ C;X�îlP¨PMR\X�G|KMîFL3îUñÑï<EcR\NQR1òOL<RxN3PMCF`aR\PMð4G|ZOCUGTCUEcR
ï<E|î$÷BKYNQR\N_KML�CWðHR\ïOCUE[C$GcRgN<îBX1ö<õgR1L{GX±�G|Z<R=x�Q�J���GsJCNËLIQ�J+��ú$��ZOR;X�îFLB÷lR1L{G|KMîFLOð8ólöOCUE[CUL{GcR1R
G|ZOCUG6G|Z<R	ðcCUõgR8PMCF`aR\P^ZOCFð)GcZ<R	ðcCUõgR8õÆRxCUL<KML<ógKML3CFP¨P^ôR1G|EcK�L<R�G6GjíBïÁR\ð\ú+��Z<KYð4CUPMP¨î$ü4ð)öOð
G|îgR�þ<X[ZOCFL<óFR8L<R1Gcð6CUõgîlL<óÆG|îBîFPYð�ü6K£GcZWCÆN<K0�µR1EcR1L{G\ûO`<öQGJð|K¨õgKMPMCFE6ô9R1G|EcK^L<R�G6GjíBïÁRFú
24ïùG|îøL<î$ü%û^G|ZORÖX�îlL{÷lR1L{G|KMîFLað%NQR�òOLOR;îFL<PMí_G|Z<î{ðHR�PYCU`ÁR1PYð%GcZOC$G7CFE|R�LOR\X�Rxð|ðcCUEcíWñ°îlE

Z<K¨ólZ[/�P¨R\÷FR1PJL<R�G[ð1ú��JR1òOL<KML<ó+ñ°ö<E|G|Z<R\E;PYCU`ÁR1PYðÖCULaN õ�CFK¨L{GcCFK¨LOK¨L<óùGcZ<R_X1îFLB÷FR\L{G|KMîFLOðgNQîQXz/
��� np©[k6v1¡^vx¥���k[q|hjo)f1�B§7�£f1¥Qk[�po)f1oÈÂ9k[�p�Áf1o��l�{n�hjoÑq[vx�l�£§Æ¥Qk�np�{q[�p�{§lk�§�n£�gfT¡Y�Fhj�lyjk��Dk|yjorn£v\�aÃ

�



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

ö<õgR1L{G;KMð�CFL îlL[/�óFîFKML<ó»ï<EcîBX1R\ðcð1úa°JR1EcRFûÑü)R3N<î»LOîUG;NQKYð|X1öOð|ðÆGcZ<R\ð|RìX�îlLB÷FR1L{GcK¨îlLOðB}9ü)R
ï<E|î$÷BKYNQRTG|Z<R8GcR\X[Z<L<K��{ö<R8ñ°îFE4N<R�òOL<KML<ógL<R\ü ôR�GcE|K�L<R�G6GjíBïÁR\ð6CULaNÖL<R\ü PYCU`ÁR1PYð�îFLOP¨ílú

È@É�� ������� Ü 
"!$#@Ù+ôßÓ�âIÎ'Ø

�rL G|Z<KYð�ð|R\X�G|KMîFL�û�ü�Rø`<E|KMRsAaí ï<EcR\ð|R1L{G;GcZ<R ¼�½6eg¾&% ð|í{L{G[C$þ `Bí R�þ<CUõgï<PMR\ð\ú ¼�½�eg¾ KMð
`OCFð|R\NÖîFL á6eg¾ � &(' ��ú'��ZOR¦R1þ<CUõgï<PMR\ð�E|R1ñ°R1E)G|î7G|Z<R ¼�½6eg¾ ÷FR\Ecð|KMîFL ' ú .�._� «��uú'�rL ¼�½6eg¾ û
G|Z<R	LOR�G\ûOG|Z<R7ôR�G|EcK�L<R1GJîF`+�jR\X�G[ð1ûÁCULON�GcZ<R	PYCU`ÁR1PYðJCUEcR%EcR1ï<EcR\ð|R1L{G|RxN�Clð á6eg¾ GBZ�GsV GBJMNË�[ú
�4L á6eg¾ R1PMR1õgR1L{G4KYð6KMLOX�PMöONQRxN3K¨LWCgïOCFK¨E6îFñC�ðHGcCFEHG6G[CUó*),é'è,é�æ�é�ã î,+ CULON3CFL�R\LON�GcCFó
)�-8é[è,é¶æ�é�ã î�+ ú8�JL á�eg¾ R1PMR1õgR1L{G)õgCDí7ZOCD÷FR á�eg¾ U�NPNËvzLI®BY[NuGs�/.�GcZOC$G�RX�{ö<KMïÖCUL�R\P¨R\õÆR\L{G
ü6K£GcZ7CFNONQK£GcK¨îlLOCUP{KMLQñ°îFEcõ�C$G|KMîFL�úX�4L á�eg¾ C$G|G|EcK¨`OöQG|R)îUñOCFL á�eg¾ R\P¨R\õÆR\L{G-KYð�EcR1ï<EcR\ð|R1L{GcR\N
`{íìCFL»Clð|ð|KMóFL<õgR1L{G¦îUñ)C�÷$CUPMö<R7G|îWCÖ@lR1í�ÿ°G|Z<R�C$G|G|EcK¨`OöQG|Rxð8LOCUõgR¶�JKMLøGcZ<R�ðjG[CUE|GTG[CUó�îUñ
G|Z<R á6eg¾ R1PMR1õgR1L{G0)8é[è8é�æ�é�ã î21 é43,5,ç46+ç[è�7+é + ú á�eg¾ R\P¨R\õÆR\L{Gcð%õ�CDíìX�îlL{GcCUKML_G|R�þBG	îlE
ñ°ö<EHGcZ<R1E á�eg¾ R\P¨R\õÆR\L{Gcð\ú��4L á6eg¾ R1PMR1õgR1L{GAü6K¨G|Z<îlöQGÑG|R1þ{GAîlEAðHöO`[/uR\P¨R\õgR1L{GcðKYðÑNQR1LOîUG|RxN
`{í�C»ð|K¨L<ólP¨RÖGcCFó8)8é[è8é�æ�é�ã î - + úa�rL îFö<EÆR�þ<CUõgï<PMR\ð\ûü�R3ð|îFõgR�GcK¨õgR\ð7îFõgK¨Ggð|îFõgR á�eg¾
R1PMR1õgR1L{Gcð\úQ]»R	NQR1L<îFG|R8GcZ<KMð4`{í�CUL�R1PMP¨KMïOð|KMð	ÿ�9,9�9¹��ú
��Z<R�GcCFólð�îUñ6G|ZOR á6eg¾ R\P¨R\õÆR\L{GcðÆNQR�òOLOR\N+KML ¼�½6eg¾ CUEcR;LOCUõgRxN�C$ñ GcR1E7G|Z<R�X�îFL+/

X�R1ï<Gcð8ÿ°RlúHóOú�)�:Cè,ç�;�é + û�) î å+ç�ã�ï ë�î�ë ä�ã + îFE�)<:Mç>=+é + ��ólK¨÷lR1LÖKML�ýQR\X�Gxú+�<ú & ú[��Z<RxðHRTGcCFólð�îUñ
G|Z<R%X�îlLOX�R\ïQG6CUEcR4G|ZORT@lR1íBü�îlEcNOðAîUñ ¼�½6eg¾ }BGcZ<R1í;CFE|R¦X1CUPMPMR\N Ð-ÒÈÓÆÔ GBZ�GBV(GBJMNË��ú'�-CU`ÁR1PYð1û
Z<î$ü�R\÷FR\ETCUEcR�LaCUõgR\N_C$ñ G|R\EJGcZ<R1KME8õgR\CULOK¨L<óaúj��ZBöOð\û^CULBí3ö<L<@BL<î$ü6L á�eg¾ R1PMR1õgR\LlG%CUï+/
ïaRxCUEcK¨L<ó�KMLøC�ôR1G|EcK�L<R1GTîFEJK¨LøCFLWîF`[�jRxX�GTX\CULW`ÁR7X1P¨RxCUEcP¨í�KMNQR\L{G|K¨òOR\NWClðJC�PYCU`ÁR1P-îUñÑG|ZOR
L<R�G�îlE8G|Z<RÖîF`[�jRxX�G\ú��rL+îFö<E%R1þQCFõgï<P¨Rxð1û�G|Z<R ¼�½�eg¾ @FR1íBü)îFE[N<ð8CULON»GcZ<R�PYCU`ÁR1PAñ°îlE%G|ZOR
LOCUõgRJîFñ-CULÖîF`[�jRxX�G)CFE|RJö<LONQR\E|PMK¨LOR\N^ú[��Z<RJGcCUó{ðÈîFñ^G|Z<R¦îUGcZ<R1E)PYCU`ÁR1PYð1û{Z<î$ü)R1÷FR\E\û{CUEcR4L<îFG
ö<LONQR\E|PMK¨LOR\N3`ÁR\X1CFöOð|R8G|Z<R\í�CFE|R8@FR\íBü�îlEcN<ð�îFñCÖX�R1E|GcCFK¨L3ôR�GcE|K�L<R�G4GjíBïÁR�NQR1òOL<K¨G|KMîFLWL<îFG
îUñ9G|Z<R ¼�½�eg¾ ú
��Z<R3ö<L<K��löORWKMNQR\L{G|K¨òOR1E;îFñ8C»ôR�GcE|KJL<R�G;îlE;CUL îF`[�jRxX�G�îUñ%CùôR�G|EcK6L<R1G;KMð;CFP¨ü�CDíQð

E|R\ï<E|RxðHR\L{G|R\N�`{í�CFL á6eg¾ C$GHGcE|KM`<öQGcR ë ê»îUñJG|Z<RWX�îlE|EcR\ð|ïÁîFLONQKML<ó á6eg¾ R1PMR1õgR1L{Gxú���ZOR
÷DCFP¨öOR	îUñÑGcZ<KMð¦C$G|G|EcK¨`OöQG|R	õ7öOðHGTõgR1R1GJG|ZOR�EcRX�{ö<KME|R\õÆR\L{Gcð�ñ°îlE4G|ZOR7C$G|G|EcK¨`OöQG|R�Gjí{ïÁR@?BA�îUñ
á�eg¾ ÿ�X�ñjú�� &(' �O�s}µK±ú|RFúÁK£G8õ�öOðHG8`aRgCÖðHG|EcK¨LOó�ðHGcCUE|G|KML<ó;ü6K¨G|Z»CÖPMR�G|G|R\ETîlEJGcZ<R7öOLONQR1E[ðcX�îFEcR
X[ZOCUE[CFX�G|R1Exû{ñ°îFPMP¨î$ü)R\NÖ`Bí;P¨R1GHGcR1E[ð1ûON<K¨ólK£G[ð�îFE4ð|R1÷FR\EcCFPaîFG|Z<R\E4X[ZOCUE[CFX�G|R\Ecð\ú
��Z<R6òOE[ðjGAR1þ<CUõgï<PMR�ÿI��KMðHG\ú & �Ñð|Z<î$ü4ðGcZ<RJEcR1ï<EcR\ð|R1L{G[C$G|KMîFLÆîUñ�C%ïOPMClX�R6ü6K¨G|Z�GcZ<R4KYNQR1L[/

G|K¨òOR1EC:EDFú'��Z<R4ï<PYCFX1R4ZOCFðÑGjü�î%PYCU`ÁR1PYð1ûlõgîFEcR4ï<EcR\X�KYð|R1PMí	Gjü)î	CUL<L<îFGcCUG|KMîFLOð\ú���Z<RJòOEcðHGAîFLOR
E|R\ï<E|RxðHR\L{Gcð)G|ZOR%LOCUõgR%îUñGcZ<R%ï<PYCFX�RF)�ãMç�æ�é + û<ü6Z<R\E|RxCFð)G|ZOR�ðHRxX�îlLONÖîlL<R%EcR1ï<EcR\ð|R1L{Gcð�K¨Gcð
K¨L<K¨G|KYCUPOõgCFE|@BKML<óG) ë ã ë�î�ë ç[è>H+ç8å 1�ë ãI= + ú��JLgCFL<L<îFGcC$GcK¨îlLÆX1îFLOð|KYðjG[ð-îFñÁK¨Gcð÷$CFP¨ö<R$)�6+ç[è<7Mé + ú
*�îFG|Z�û{C%ï<PYCFX1RJCULON�CFLÖCULOL<îUG[C$G|KMîFLgõ�CDíÆZOCD÷FR6ólEcCFï<Z<KYX1CUPOK¨LQñ°îlE|õ�CUG|KMîFLgE|R\ï<EcR\ð|R1L{G|RxN7`Bí
)�='å+ç>:'ì ë ;'ï + új��ZOR7X�îlLOX�EcR�GcR7NQR1òOL<K¨G|KMîFLìîFñÑG|Z<R á6eg¾ R\P¨R\õÆR\L{GG)�='å[ç>:'ì ë ;,ï + N<R1ïÁR1LON<ð
îFL%GcZ<R)X1îFL{G|R1þBG-KML�ü6Z<KYX[Z	K¨GCFï<ïaRxCUE[ð1ú¶� ïOPMClX�RÈZaCFð9C4ïÁîlð|K£GcK¨îlL�ûDü6Z<R1EcR\Clð�CUL7CUL<L<îFGcCUG|KMîFL
ZOCFð6CFL�î��µð|R�G4ïÁîlð|K£GcK¨îlL�ú
� G|E[CULOð|K£GcK¨îlL»ÿË��KYðjGxúC5��)KYð6EcR1ï<EcR\ð|R1L{GcR\N;KMLìCgðHKMõgK¨PYCUE6ü�CDíFú+�-E[CULOð|K£GcK¨îlL î D%X1îFL{GcCFK¨Lað

C%G|îBîlPµð|ïÁR\X�K¨òaXTK¨L<ñ°îFEcõgCUG|KMîFL;õ�CFE|@BKML<ó	GcZ<RJGcEcCFLOð|K£GcK¨îlLÖCFð�Z<KYN<NQR1L�KML;G|ZORTR1þQCFõgï<P¨RJG|îBîFP
J�K$L�MON�N ÷lR1E[ðHKMîFL ' ú & ú<ýBíBL{GcClX�G|KYX1CFP¨PMíFû{Gcî{îlPMð|ïÁR\X�K¨òaX¦KMLQñ°îFEcõ�C$G|KMîFL�KMð�EcR1ïOE|RxðHR\LlGcR\NÖ`{í;CFL
P ¼��pk�f1orkTyjkc¡Mkcy)hjv �$�D� � �RQ(Q ¬D¬D¬ �����U®U¯\� « �x�F�����°�D�Q�1F�x�F�$�����±�U�<Q\�U¯ � Q � � « �BQ ¡Yv1y6f8¡Y�l�p�^§lkcÇ{�{n�shjnpvx�gv1¡�¼�½�eg¾�Ã
S � v8�lv\hAq[v\�l¡Y�lork6á6eg¾3f�hrhryjnp¥{�lhjkcoAÂAn�hji�f�hrhryjnp¥{�lhjkcoÑv\¡�¼µkchryjnO�{kchAv\¥>�uk[qchjo[Ã

ð



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

� f ´[¶ f�TChßk'i º ilk4¼�½�eg¾�q[vU§Fk6v\¡�f¦zl�£f\q[k

U � �x�U�1� �1���WVYX�Z&V	[
U/\ �D� � �{�D�x� [
U � ¯$�D�1�F�\¯�� ]��^V_Z(`&Vba��WVdc�`&V�QB[

U Q \ �$� � �{�x�D� [
e U �F� « � [

U(f �$���F� [\�D�D�x�Baù�$¯ � �U¯\�1�{�\� U Q f �D���F� [
U(\ �$� � �{�x�D� [
U ¯\®D®F�1�x� ]�� VhgjiIV�a��WVdc V�QB[

U Q \ �$� � �l�D�D� [
k	l U Q��U� « � [

U ���l�1�F�\�$�s�U�x�\�{�[� \ [
U(f �$���F� [nm U Q f �$���U� [
U(\ �$� � �{�x�D� [
U ¯\®D®F�1�x� ]��^V_`oVba��^V_`oV	QB[

k	e U Q \ �$� � �l�D�D� [
U Q$�[�{�1�F�\�D�B�U�x�\�l��� \ [

U Q � �x�$�\� [

� f ´[¶ fpTCht�Mi º i{k4¼�½6eg¾Öq[vU§lk6v1¡�fThryHf\�lornphjnpv\�

U �D�$�1�l�D�1�F�x¯�� �1���^VrqrZOV	[
�D�D�
U �U¯x¯D�$� � �$�D�1®F�D� �U¯x¯D���^V Ð9Ò�sQÎDÍ£Í V f �x�F�D�x¯��'��Vr`4tuZEVd[
U �l�1�D�$�1��Q([

e U Q\�$¯D¯D�$� � �U�D�1®F�x� [
U Qx�D�$���{�D�1�F�\¯�� [

� f ´[¶ fpTChR Mi º i{k6¼�½6eg¾�q[vU§lk6v1¡�f\�gf�yjq

U �x�F� �����^V Î ZV8�x¯��U�U�\���^VYX�ZVJ�$�x� \ �\���^VrqrZvV�[
U/\ �D� � �{�D�x� [
U � ¯$�D�1�F�\¯�� ]��^Vxw�Vba��^V_Z/yV	QB[
U � ¯$�D�1�F�\¯�� ]��^VRi&Vba��^V_ZBwoV	QB[

e U Q \ �$� � �{�x�D� [
U ���l�D�1�F� � �F�x¯��I[
U(f �$���F� [/] U Q f �$���U� [
U(\ �$� � �{�x�D� [
U ¯\®D®F�1�x� ]�� VhgCz�V�a��WVRi&V�QB[

k	l U Q \ �$� � �l�D�D� [
U Q$�[�{�D�1�F� � �F�x¯��I[
U �Ba � � f �$���F����V|{~}&�o{r�<{~q ÊBÏ VpQB[

U QD�x�F� [

.



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

� f ´[¶ f�TMh#©ji º i{k4¼�½6eg¾�qcvU§lk6v\¡�fTzBf\w\k

U � � \ � �1���^VpX4��ZV	[
U �F� « � [
U(f �$���F� [1�B]$� « � �\� � � \ �+¯1®»�\�F�ì�F�x� U Q f �$���F� [

U Q��U� « � [
e U �$�\®$�x�$�1�l�\�/mF�x�$�\� �1���^V Ï X&Z VT�$�x®��vVYX�ZV�[

U �U� « � [^�D�x� U Q1�F� « � [
U(\ �$� � �{�x�D� [
U � ¯$�D���F�x¯�� ]��vVdc>`&Vba��vVdc>`&V	QB[

U Q \ �$� � �l�D�D� [
k	l U Q\�D�x®$�x�$���{�\�/mF�\�U�\� [

U �$�\®$�x�$�1�l�\�(�D�$���{�D�1�F�\¯�� �����^V Ï qrZ^VJ�$�x®��^V~qrZvV�[
�x�D�

U Q\�D�x®$�x�$���{�\�(�D�D�1�{�D�1�U�x¯�� [
U � �\�U�\� �1���vVYX,cOV�[µ�x�D� U Q � �\�U�\� [

k	e U �D�D�1�{�D�1�U�x¯�� �1���^V~q_c�V�[µ�D�x� U Qx�D�$���{�D�1�F�\¯�� [
U �x�U� �1���WV Î cEV	�x¯��$�F�\���^V Ï X&Z V¦�$�x� \ �x���^Vrq_cWV�[
�x�D�

U Qx�\�F� [
�D�D�

�dl U Q � � \ � [

á�eg¾ R1PMR1õgR\LlG�) î ä'ä[è+ïB:+é�; ë<�jë ; + }lG|Z<KYð)R1PMR1õgR1L{G�õ�öOðHG)ZaCD÷FRJCUG)PMR\ClðjG�G|Z<R8ðHZOî$ü6L á�eg¾
C$GHGcE|KM`<öQGcR\ð6CFLON�õgCDí�X�îFL{G[CUKMLÖñ°ö<E|G|ZOR1E á6eg¾ R1PMR1õgR1L{G[ð6NQR�òOLOR\N�`Bí�G|Z<R8GcîBîFPuú
�4LøCFEcX;ÿË��KYðjGxú7�8�6Ecö<LOðJñ°EcîFõ CÖð|îFö<E[X�R	LOîBN<RFûÁE|R1ñ°R1EcE|RxN�G|îÖ`Bí�G|ZOR á6eg¾ CUGHGcE|KM`<öQGcR

ï�ä>7[å&;�éBû1Gcî4C�GcCFE|ólR�G�L<îQNQRTÿ î ç8å�=+é î ��ú ¼�½�eg¾ E|R¶�löOK¨EcR\ðÁGcZOC$G-CFPMð|î6R\ClX[Z%CUE[XZOCFð�C4ö<L<K��löOR
KMNQR\L{G|K¨òOR1Exú+��Z<KYð6ðHKMõgï<P¨K¨òORxð)G|Z<R8KMõÆïOP¨R\õÆR\L{GcC$GcK¨îlL�îFñ á6eg¾ ïOCUE[ð|R1E[ð1ú'��Z<R8óFE[CUï<ZOKMX\CUPÁK¨L[/
ñ°îFEcõgCUG|KMîFL	îFñ<G|ZOR�CFEcX�X�îlLlG[CUKMLOð9CJPMKMðHGîUñOïÁîFKML{Gcð\ú���ZOR\ð|R�ïÁîFKML{Gcð9E|R\ï<EcR\ð|R1L{G�KMLlGcR1EcõgR\NQKYC$GcR
ïaîlK¨L{Gcð�îFñ�G|ZOR8CFEcXFú[��Z<R8î��^ðHR1G�KML�G|Z<R8óFE[CUïOZ<KMX\CUPÁK¨L<ñ°îFEcõgCUG|KMîFL�îUñ�GcZ<R�) ë ã�ï,;�å ë : î�ë ä�ã +
NQR�òOLOR\ðÈG|Z<RTïaî{ðHK¨G|KMîFL;îFñ^G|Z<RTPMCF`aR\PaEcR1PYC$GcK¨÷lR6G|î�G|Z<RTE|R1ñ°R1EcR1LOX1RJïÁîFKML{G�îUñ^GcZ<RTCFEcXFú8�JEcX�ç&D
ZOCFð�CULÖClN<NQK¨G|KMîFLOCFPaC$G|G|EcK¨`OöQG|RJX\CUPMP¨RxN�) î 3�:Mé + }{K£G)K¨LaNQKMX\C$GcR\ðÑGcZOC$G)K£G)KMð)CUL�KML<Z<KM`<K¨G|îlE)CFEcXFú
��KYðjGcK¨L<ó%�7ðHZ<î$ü4ð9GcZ<RJEcR1ïOE|RxðHR\LlG[C$GcK¨îlL7îFñµC%ïaCUóFR4CFLONÆîUñ^EcR�ñ°R1EcR1LaX�R6L<îQNQRxðAîUñ�C8ôR�GcE|K

L<R�Gxú+� ïaCUóFR¦õ�CDí�ZOCD÷FRTG|ZOR8ðcCUõgR¦ôR�G|EcK^L<R1G�R\P¨R\õgR1L{Gcð6ClðÈGcZ<R8L<R�G4K¨Gcð|R1P¨ñ�ÄR1÷FR\LÖïOCFóFRxð
CULON�E|R1ñ°R1EcR1LOX1RTLOîBN<R\ð\ú+� EcR�ñ°R\E|R\LOX�R¦L<îQNQR�ÿ°KMLONQKYX1CUG|RxN�`BígG[CUólð�)�å+é � é8å+é�ã;�é4�Mè,ç�;�é + îlE
)�å+é � é8å[é�ã;�é4�,å+ç�ã�ï ëXî�ë ä�ã + �9E|R1ñ°R1E[ð9G|î	C¦L<îQNQR6îUñÁG|ZOR6L<R�GÈ÷BKYCTG|Z<R á6eg¾ C$G|G|EcK¨`OöQG|RÇå+é � ú
��Gcð¦÷$CUPMö<R7EcR�ñ°R\EcðJG|îÖG|Z<RgKYNQR1L{GcK£òOR\ETîFñ�C�L<îQNQR�îFñAG|Z<KYð¦L<R�Gxú@"<ö<E|G|ZOR1EcõÆîlE|RlûÁCÖE|R1ñ°R1EcR1LOX1R
L<îQNQRøõ�CDí ZOCD÷FRìK¨Gcð�î$ü6LÄólEcCFï<Z<KYX1CUPJK¨LQñ°îlE|õ�CUG|KMîFL�û�G|îBîFP8ð|ïaRxX�K¨òaXìKMLQñ°îFEcõ�C$GcK¨îlL�û�CFLON
PMCF`aR\PMð\ú4�6R\õgR1õ�`ÁR1E�G|ZaC$GÈGcZ<R\ð|R4PYCU`ÁR1PYðAZOCD÷lR4L<î	EcR\CFPOõgR\CFL<KML<óOû{ðHKMLOX�R4G|Z<R\ígCFE|R6KMóFLOîFEcR\N
K¨L»G|ZOR�ö<LONQR\E|PMíBK¨L<ó§AaCUGHGcR1L<RxNøL<R1G\ú�*)öQGxû^G|ZOR1í_CFP¨PMî$üÙEcR�ñ°R\E|R\LOX�RgL<îQNQRxð¦G|îWX1CFE|Ecí3G|Z<R\K¨E
î$ü6L	LOCUõgR)R�G[XUú�14îFG|R�G|ZOCUGCFL7CUE[XÑîlL7CTïOCUólR�ðHGcCUE|Gcð9CULaN%R1LONOð-KML�LOîBN<R\ð9îFE9K¨L7E|R1ñ°R1EcR1LOX1R
L<îQNQR\ð6NQR1òOL<RxN�îlL�G|Z<R%ðcCUõgR8ïOCUólRFú
��Z<R;ü6Z<îlP¨R;ôR1G|EcKÈL<R1GÆX�îlLOð|KMðHGcð%îFñ4ïOCUólR\ð	CFLONùîUñ6ôR�GcE|K)L<R1G�R1PMR1õgR1L{G[ð1ú¤��KYðjGcK¨L<ó=«

ðHZ<î$ü4ðÆC_L<R�Gxúa��GÆZOClðgCUL CFL<L<îFGcC$GcK¨îlL NQR1òOL<KML<óøGcZ<R3LOCUõgR�îUñ4GcZ<R3L<R�Gxúa��Z<R�Gjí{ïÁR�îUñ
G|Z<R8L<R1G�KYð6CD÷$CUKMPMCF`<PMRT÷BKYC	GcZ<R%24L<K¨ñ°îFEcõ��6RxðHîlö<EcX1R��jN<R1L{G|K¨òOR1E%ÿ �¯£   ��óFKM÷FR\LÖKMLÖGcZ<R á�eg¾

&('



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

� f ´[¶ f�TCht¬Mi º i{k4¼�½6eg¾�q[vU§lk6v1¡�f¦�{k|h

U �F�x� �1���vVu},Z�V¦�(a � ���^Vh� Ô },�_q�tR��� Ë V�[
U �F� « � [
U/f �D���F� [1�<]D� « � �x�_�l� \ �<�1�x� f �$�ø�F�x� U Q f �$���U� [

U Q1�F� « � [
e U � �x�U�1� �1���WVYX�Z&V	[

�D�D�
U Q � �x�$�\� [
U � � \ � �1���^VpX4��ZV	[
�D�D�

k	l U Q � � \ � [
�D�D�

U Q��F�x� [

C$GHGcE|KM`<öQGcR î 3�:MéQú'�rL;îlö<E)X\CFð|RFû î 34:Mé�E|R1ñ°R1E[ðÑGcî7C�òOP¨RJG|ZOCUG�N<R�òOL<RxðAGcZ<R¦P¨R\ólCUPÁPYCU`ÁR1PYð�CFLON
G|Z<R\K¨E�ðHíBL{GcCUþ7ñ°îlEAGcZ<RJïOCFEHGcKMX1ö<PYCUEAôR�GcE|KÁL<R1GÈGjíBïaRlú,� NQR\ðcX�EcKMïQG|KMîFL�îFñ^G|Z<KYðAòaP¨RlûlZ<î$ü)R1÷lR1Exû
KMð6`ÁR1ílîFLONÖG|ZOR	ð|X1îFïÁR¦îFñ�GcZ<KMð4ïOCUïÁR1Exú

� À ç6èTé��¹?æ Õ���� á

�rLgG|Z<KYðÈð|R\X�G|KMîFL�ûUü)R4KML{G|EcîBN<öOX�R%V QXF�Y[Z�U�v Ð�Ò�Ó7Ô ûUü6Z<KYX[Z�RX�{ö<KMïOð ¼�½�eg¾ ü6K£GcZ;C%õgîQNQö<PMR
X�îFLaX�R1ï<G\ú���õgîQNQö<PMR7NQR1òOL<RxðTCÖ`<ö<KMPMNQKML<ó�`<P¨îQX[@�ñ°EcîFõ ü6Z<KYX[ZìîUGcZ<R1E¦õgîBN<ö<P¨RxðJîlEJôR�GcE|K
L<R�G[ð%X1CUL_`aRg`<öOK¨P¨G��lú7� õgîQNQö<PMR�X�îlLOðHKYðHGcðTîUñ)CFLøKML{G|R1E|ñ�CFX1RÆCFLONøC�õgîQNQö<PMRÆ`ÁîQNQíFú@��ZOR
K¨L{G|R\EHñ�ClX�R8NQR�òaL<R\ð�G|ZOîlð|RTôR�GcE|KµL<R1G)LOîBN<R\ð�G|ZOCUG4CUEcRJ÷BKMð|KM`<P¨RTñ°EcîFõ îFö<Gcð|KMNQRTG|ZOR¦õgîQNQö<PMRFû
ü6Z<R1EcR\ClðÈGcZ<R%õgîQNQö<PMR%`aîQNQí�NQR�òOLOR\ð)G|ZOR%K¨õgï<PMR1õgR1L{G[C$G|KMîFL3îFñ�G|ZOR%õÆîQNQöOP¨Rlú

ýBR\X�G|KMîFL �Oú & KML{G|EcîBN<öOX�Rxð�G|ZOR_õgîQNQö<PMR_X1îFLOX1R1ïQGxú¯��Z<R\L�û�ýQR\X�Gxú4�Oú�5ùNQR\ðcX�EcK¨`ÁR\ðÖG|ZOR
ðHíBL{GcCUþgîFñ-õgîQNQö<PMR\ð)KML ¼�½�eg¾ ú[�4LONÖòOLOCFP¨PMíFû<ýBRxX�G\ú[�aú ��R�þQï<PYCUKMLOð�G|Z<R%ð|R1õ�CUL{GcKMX\ðÈîFñ�G|ZOR
õÆîQNQöOP¨R	X1îFLOX1R1ïQGxú

��ÉËÊ ÌoÍ¤ÎtÏ�ÐCÑ¤Ò�Î,Ó¤Ô

14î$ü%û^ü)R;NQR\ðcX�EcK¨`ÁRÆG|Z<R;X1îFLOX1R1ïQG[ð8îUñ)G|Z<R�õgîQNQö<PYCUE ¼�½�eg¾ ú@�rL»G|ZOR�R�þ<CUõgï<PMR\ð8îFñ�GcZ<KMð
ðHRxX�G|KMîFL�ûaü)R7EcR�ñ°R\EJGcîÖGcZ<R7òOóFö<EcR\ð7ÿ°RxðHï�ú7"9KMóOú & û@5QûµCULaN9�,�4K¨LùýBR\X�G\ú@5Qú7��Z<RÆR�þ<CFõÆïOP¨Rxð
K¨PMP¨öaðjGcEcCUG|R%GcZ<R7õgîQNQö<PMR7X1îFLOX1R1ïQGxúj��ZOR1EcRFûOü)R	ZOCD÷lR�ð|R1R1LìG|ZOCUG¦C�õgîQNQö<PMR7KMõgïaîlEHG[ðJCFLON
R�þQïaîlEHG[ðgðHîlõÆR3L<îQNQRxð1úg��ZOKMðgü�CDíFûK¨GgKYð�ïÁîlðcðHKM`<PMRÖñ°îlE;C»õÆîQNQöOP¨R�G|îùEcR�ñ°R\E7Gcî+C_LOîBN<R
NQR�òOLOR\N�K¨L�K£G[ð�R1LB÷BK¨EcîFLOõÆR\L{G¦ÿ GcZ<R%L<îQNQR¦ïOCFðcð|R\NÖClð�CUL�CFE|ólö<õgR1L{G)ñ°îFE6CUL�K¨õgïÁîFE|G�LOîBN<R
ü6Z<R1LÖG|Z<RTõÆîQNQöOP¨R¦KMð�KMLOðjG[CUL{G|KYC$GcR\NM��ú,��K¨@lR1ü6KYðHRlûFGcZ<R¦R1LB÷BK¨EcîFL<õgR\LlG�õgCDíÆEcR�ñ°R1E�G|î7L<îQNQR\ð
îUñÑCUL�K¨LOðHGcCFLOX�R8îFñ-GcZ<R%õgîBN<ö<P¨R�ÿ°G|Z<R	R1þQïaîlEHG6L<îQNQRxð���ú
�6ÕÑqchj�Bf1�£���$�xf)�{k|h-npo��{v1h-¥l�{np��h�¡Myjvxm(m%vU§F�{�pk[o[�\¥{�lh^¡¨yjvxm(np�{o�hHf1�{q[k[o�v\¡<m%vU§F�{�pk[o[Ã º i{npo-f\�p�pv�ÂAo
�{oÑhjv¦�lork6ork[�DkcyHf1�anp�lo�hHf\�{qck[o�v1¡µhji{k)ojf\m%k6m%vU§l�l�pk)hjv8¥{�lnp�phÈfT�{kch�Ã

&8&



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

� 
@ôtÜKÐjâIØ8É ýBîFõgR1G|KMõÆRxð1ûK¨GÆKYð7L<R\X1R\ðcð|CFE|í_G|î_ïOCFðcð�îFG|Z<R\E7CFE|ólö<õgR1L{Gcð	G|ZOCFL L<îQNQRxð	Gcî
C+õgîBN<ö<P¨RlúE"OîFE�R�þ<CUõgï<PMRFû)C+õgîBN<ö<P¨R»X�îlö<PMN KMõgï<PMR1õgR1L{G�C X[ZOCUL<LOR1P4ñ°îlE�ð|îFõgRWGjíBïÁR
îUñ4õgR\ðcð|CFóFRxð1û-ü6Z<R1EcR�G|ZOR�ïOCFEHGcKMX1ö<PYCUE%GjíBïÁR�KYð7CøðHîlEHGÆï<E|î$÷BKYNQR\Nù`Bí»G|ZORÖR1LB÷BKME|îlL<õgR1L{G
ü6Z<R1LìKMLOðHGcCFLlGcKMCUG|KML<ó�GcZ<R�õgîQNQö<PMRFú���Z<KYð4KYðJ@BL<î$ü6L3ñ°EcîFõ G|R\õÆïOPMCUG|R\ðTKML=º�����îFE6ñ°EcîFõ
ïOCUE[CUõgR�GcR1EcK��\R\N�N<C$G[C�GjíBïÁR\ð\û<KML�ólR1L<R\EcCFP±ú

ýBK¨LaX�R¦õÆîQNQöOPMCFE ¼�½�eg¾ ð|Z<îFöOPMN�`ÁR8K¨LaNQR1ïÁR1LON<R1L{G�ñ°E|îlõ CÆX�îlLOX�EcR�GcRJôR�GcE|KµL<R1G�Gjí{ïÁRFû
ü�R;X\CUL<L<îFG8ò<þ»CWð|íBLlG[C$þìñ°îlE	PMR1ólCFPÑïOCUE[CUõgR1G|R1E[ðTñ°îFE�C3õgîQNQö<PMRFú$*�ö<G\û�ü)R�ïaR\E|õgK¨G	G|ZOR
NQR�òOLOK£GcK¨îlL»îFñ��z�V ®�Q�Z��zÄü6K£GcZ<îFö<G	@{LOî$ü6K¨L<ó�G|ZOR1KME	õgR\CULOK¨L<óaú7��Z<R\ð|R�ðHíBõ�`ÁîFPYð8õ�CDíì`ÁR
K¨õgïÁîFE|G|R\N�CULON�R�þQïaîlEHGcR\N8KML	GcZ<R)ðcCUõgRAü�CDí%CFð�L<îQNQR\ð\ú¶��ZBöOð\û$ðHíBõ7`aîlPMð-CUEcRAîF`[�jRxX�G[ð1û\G|îBîOú
�rL_ïOCFEHGcKMX1ö<PYCUExûOGcZ<R1EcRÆCFE|RgCUPYð|îRv|GËSsGsv�GsJ�x�G �z�V(®6Q�Z��Æü6Z<KYX[ZøEcR�ñ°R\E¦G|î�îUG|ZOR1E%ðHíBõ7`aîlPMð\ú7�
ðHíBõ�`ÁîFPÁõ�CDígîBX\X�ö<E)ü6K¨G|Z<KML�CFL{í ¼�½�eg¾ R1PMR1õgR1L{G6CULON;õ�öOðHG)ZaCD÷FRJC�ö<L<K��löORTKYNQR1L{GcK£òOR\E\ú
�rLìZ<KMóFZ[/�P¨R\÷FR\P�ôR�GcE|K9L<R�G[ð1ûÁGcZ<R7ð|íBõ�`ÁîFPYðTX1îFö<PYNW`ÁRÆð|îFE|GTð|í{õ7`aîlPMð\ûOîlïaR\EcCUG|KMîFLøð|íBõW/

`aîlPMð\ûFCULaN7÷$CFE|KYCU`<PMR6ðHíBõ7`aîlPMð\ûUü6Z<KYX[Z�NQR�òOLOR�G|Z<R4PMR1ó{CUPQKMLOðcX�EcK¨ïQGcK¨îlLOðÑîFñÁï<PYCFX1R\ðÑCFLONgCUE[X1ð\ú
*�í3CUPMPMî$ü6K¨L<ógGcî;R�þQïÁîFE|GTCULaN3K¨õgïÁîFE|GJG|ZOR\ð|R�ðHíBõ7`aîlPMð\ûOK¨GJKYðJïÁîlðcðHKM`<PMR%G|î�NQR�òOLOR�ðHöaX[ZìC
ðHíBõ�`ÁîFP^îlLOX�R%CFLON�G|îgöOð|R¦K¨G4KML�îFG|Z<R\E6õgîBN<ö<P¨Rxð1ú

� Ú$Î'Ñ�Ô¶×	��Î8Ö�Ø8É "OîFEgCìEcR\ClðHîlL_GcZOC$Ggü6KMP¨P)`aRxX�îlõÆR�X�PMR\CFE7KML ýBRxX�G\ú��aú �Oû�ü)RÖEcR\ðHG|EcKMX�G�G|ZOR
÷DCFP¨öOR\ðÑîFñµKYNQR\LlGcK£òaR1E[ð4ÿ°÷$CUPMö<RxðACFðcðHKMóFLOR\N�G|î8G|ZOR á�eg¾ C$G|G|EcK¨`<ö<G|R ë ê,�ÑK¨L�õgîQNQö<PYCUE ¼�½�eg¾
G|î�ðjGcE|KML<ó{ð�L<îUGJX1îFL{GcCFK¨L<KML<ógCgNQîUGJX[ZOCFEcClX�GcR1E8ÿ<9T��ú

� Ð@Úv�$âËÎCÉ ýQK¨õgï<PMíìðHïÁîF@lR1L�ûµCtV(Q¶F�Y[Z�GÆKYð8C;L<R1G¦ü6K¨G|Z»CUL LOJCNuGBvwSsU�x6G1ú@"<îlE¦CFLìK¨LaðjG[CULOX1R
îUñ�C	õgîQNQö<PMRFûBîlL<P¨í7G|ZORTL<îQNQRxð�CFLONgGcZ<RTð|íBõ�`ÁîFPYðÈîFñ^G|Z<R¦K¨L{GcR1E|ñ�CFX�RTCUEcRJCFX\X�R\ðcð|K¨`<PMR6ñ°EcîFõ
îFöQG[ðHKYNQR¦G|Z<R%KMLOðHGcCFLOX�RlúM��Z<R8E|RxðjG6îFñ-GcZ<R%õgîBN<ö<P¨R%KMLOðHGcCFLOX�R8KYð�K£G[ð%LOV
r�Z�GBV(GBJMN�U�NPLIQ�Jaú

� ôßÓKÐCÖ�Ô_Ù+Ñ¤Ú�!$#7ÓKÐCÖ�Ô�É ��ZOR7KML{G|R1E|ñ�CFX1R	îUñ)C;õgîQNQö<PMRÆX1îFL{GcCFK¨LOðTL<îQNQRxðTCFLONøð|íBõ�`ÁîFPYð
ü6Z<KMX[Z X1CFL(`aR+ClX1X�Rxð|ð|R\N ñ°EcîFõ îlöQGcð|KYNQRìGcZ<RùõÆîQNQöOP¨Rlú��4R1õgR1õ7`aR\EÖGcZOC$GWL<îQNQRxð�CFLON
ðHíBõ�`ÁîFPYð�CFE|RÈîF`[�jRxX�Gcð\ú1]»R�N<KMðHG|KML<óFöOKMð|Z8Gjü�îJ@{KMLON<ð-îUñQKML{G|R1E|ñ�CFX1RAîF`+�jR\X�G[ðB±8LOV
rMQ�vzN-îF`[�jRxX�G[ð
CULON§G|{srMQ�vzN�îl`[�jR\X�Gcð\ú��rõÆïÁîFE|GîF`[�jRxX�Gcð9CUEcR)E|R\ï<E|RxðHR\L{GcC$GcK¨÷lR\ð^îFñaL<îQNQRxð-CFLON�ð|íBõ�`ÁîFPYð-G|ZOCUG
CUEcR�ï<Ecî$÷BKMN<R\NÆCFð9ïOCUE[CUõgR1G|R1E[ð9ö<ïÁîFLÆK¨LOðHGcCFL{G|KYC$G|KMîFLÆîUñaG|Z<R6õgîQNQö<PMRFúF?ÑþQïaîlEHGÑîF`+�jR\X�G[ðÑCUEcR
NQR�òOLOR\N�K¨LOð|KYNQR¦G|Z<R8KMõÆïOP¨R\õÆR\L{GcC$GcK¨îlLÖîFñ�G|ZOR¦õgîQNQö<PMRFú[��ZBöOð\û<CUL�R�þQïaîlEHG�îF`+�jR\X�G6CUPMPMî$ü4ð
G|Z<R;R\LB÷{KMEcîFL<õgR1L{G%GcîWE|R1ñ°R1E%GcîìðHîlõÆR�îl`[�jR\X�G�KMLùG|Z<R;KMõgï<PMR1õgR1L{GcCUG|KMîFLùîUñ�GcZ<R;õgîQNQö<PMR
ü6K£GcZ<îFöQGg@BL<î$ü6KML<óìKMõÆïOP¨R\õÆR\L{GcC$GcK¨îlLOCUP)NQR�G[CUKMPMð\ú¤�rõÆïÁîFE|G7îl`[�jR\X�GcðÆNQR�òaL<R�CFL�KMN<R1L{G|K¨òOR1E
ðHöOX[Z7G|ZaC$GAîF`+�jR\X�G[ðÑCFX�G|öOCFP¨PMí�NQR1òOL<R\NÆîlöQGcð|KMN<R�G|Z<R6õgîQNQö<PMR4CULON7ïOClð|ð|R\NÆCFðÑC8ïOCFEcCFõgR�G|R\E
ö<ïaîlLWK¨LaðjG[CUL{G|KYC$GcK¨îlLWîUñG|Z<R7õgîBN<ö<P¨R7X1CULW`ÁR	öOð|R\NìK¨LOð|KYNQR%G|ZOR	K¨õgï<PMR1õgR\LlG[C$GcK¨îlLìîUñG|ZOR
õÆîQNQöOP¨Rlú

ò âIÐCÜ¤Ù+â � Ð�Ú$Î'Ø4� � 
@ôRÜ¯ÐCâËØ>�4Ù+Ñ¤Ú �_Î'óuÎ,Ö�Î,Ñ¤Ò�Î'Ø8É ýBîFõgR�GcK¨õgRxð1û-K£G	KYð	X�îlLB÷FR1LOKMCFLlG8Gcî
ZOCD÷FR3óFPMîF`aCUP4îl`[�jR\X�Gcð�KMLÄC+L<R�GxûAü6Z<KYX[Z(X1CFL `ÁRìöOð|R\N KML(CUPMP4õgîQNQö<PMR\ð\ú¯�-îùG|Z<KYð;R\LON
K¨L{G|EcîQNQöOX1R;G|ZOR�X1îFLOX1R1ïQGgîUñ���Z�Q�®6U�Z�Q�®IÞBG�xBNË��CULaNÛ��Z!Q�®6U�ZÇv|GËSsGBv|GsJ�x6Gz�ùÿ�CìEcR�ñ°R\E|R\LOX�RÖG|î»C
óFPMîF`OCFPÈîF`+�jR\X�Gz��úa� óFPMîF`OCFP�îl`[�jR\X�GÆX1CFL�`ÁR�EcR�ñ°R\E|EcR\NùGcîø÷BKYCøCìólP¨îl`OCUP)EcR�ñ°R1EcR1LaX�R�ñ°EcîFõ
R1÷FR\E|íBü6Z<R\E|R�K¨L G|ZOR�LOR�GgR1÷FR\L KML õgîQNQö<PMR\ð�CFLON+GcZ<R1KME�KMLOðjG[CULOX1R\ðÆü6K¨G|Z<îlöQG�R�þQï<PMKMX1K£GcP¨í
ïOCFðcðHKML<ó7G|Z<RxðHR%îl`[�jR\X�Gcð6Clð6C7ïaCUE[CUõgR�GcR1E)G|îgGcZ<R\ð|R8õÆîQNQöOP¨Rxð1ú

& 5



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

� Ð@Úv�$âËÎ � Ñ¤ØXÔXÙ+Ñ¤Ò�Î'Ø8É � õgîBN<ö<P¨R8X1CFLÖ`ÁR8öOðHRxN;KML�C7L<R1G%ÿ�îFE)K¨L3CULOîUG|ZOR1E)õÆîQNQöOP¨R��È`Bí
K¨LOðHGcCFL{G|KYC$G|KML<ó¦G|ZOR)õgîQNQö<PMRFú8��Z<KMðõgRxCULOð9GcZOC$GÈCFL7KMLOðHGcCULaX�R6NQR�òaL<R\ðÑC¦ö<L<K��{ö<R�KMN<R1L{G|K¨òOR1E
ü6K£GcZ<K¨L3GcZ<R	L<R1GTCULaNWCFðcðHKMóFLOð6ClX�GcöOCUP�îl`[�jR\X�Gcð6îFñG|Z<R	LOR�G4Gcî�G|Z<R�ïOCUE[CUõgR�GcR1E[ð%ÿ°KuúHRlú<G|ZOR
K¨õgïÁîFE|G�îF`+�jR\X�G[ð��AîUñ�GcZ<RJõgîQNQö<PMRFúB?ÑþQïÁîFE|G�îl`[�jR\X�Gcð�îUñ�õgîQNQö<PMRTKMLOðHGcCULaX�R\ð)CUEcR4EcR1ó{CUE[NQR\N
CFð4EcR�ñ°R\E|R\LOX�R�îF`[�jRxX�Gcð\úC��ZOKMðTõgR\CULað6G|ZaC$GTR1þQïaîlEHGJîl`[�jR\X�Gcð¦X1CFLW`aR7öOðHRxNWPMK¨@lR	E|R1ñ°R1EcR1LOX1R
îF`[�jRxX�Gcð\ú+��Z<R\íÖ`ÁR\X�îlõgR8ClX�GcöOCUP^îl`[�jR\X�Gcð�îUñ9G|ZOR%L<R�Gxú

��R�GÆöOðÆX�îFLaðHKYNQR1EgCUL R�þ<CUõgï<PMR;õgîQNQö<PMR�Clð7ð|Z<î$ü6L+KML�"9K¨óaú & ú-]»R3CFN<NQRxN�ð|R1÷FR\EcCFP
óFE[CUï<Z<KYX1CFPÈR\P¨R\õÆR\L{Gcð�G|îìGcZ<R�X1îFõgõgîFL�ôR1G|EcK�L<R1G7L<îFGcCUG|KMîFLOð7K¨L îFE[NQR1E�G|î_N<KMðHG|KML<óFöOKMð|Z
G|Z<RùðHïÁR\X1KMCFPTR\P¨R\õgR1L{Gcð�îUñ�C ô9R1G|EcK8L<R�G3õgîBN<ö<P¨RlúE*)îFG|Z�û)G|ZORøKMLlGcR1E|ñ�CFX1R_CULaN G|Z<R»KMõ�/
ï<P¨R\õgR1L{GcCUG|KMîFLùîUñ4C3õgîQNQö<PMRÖCUEcRgï<PMClX�RxN_KML{G|îW`ÁîDþQR\ð\ú���Z<R;KYNQR1L{GcK£òOR\E	îUñ6C3õgîQNQö<PMR;KMð
NQR1ï<KYX�GcR\NÖK¨L;`ÁîFPYNgñ�ClX�RJKMLOð|KMN<RJGcZ<RJõgîQNQö<PMRJKML{G|R1E|ñ�CFX1RFú'�ØLOîBN<RJîFE)C�ð|íBõ�`ÁîFPOîFñ^G|Z<R¦KMõ�/
ï<P¨R\õgR1L{GcCUG|KMîFL;õ�CDígE|R1ñ°R1EÈG|î7CFL;KMõÆïÁîFE|G�îl`[�jR\X�G�îFñ�G|Z<RTK¨L{GcR1E|ñ�CFX�Rlú,��ZOKMð�E|R\ï<EcR\ð|R1L{GcCUG|KM÷FR
îUñ9CFL�îl`[�jR\X�G6îUñ9G|Z<R%R\L{÷BKME|îlL<õgR1L{G�KMð6NQR\ï<KYX�G|RxN�ZOC$G[X[Z<R\N^ú+��K¨@lR1ü6KYðHRlûQCUL�R�þQïaîlEHG6îl`[�jR\X�G
E|R1ñ°R1E[ð4Gcî�C�L<îQNQRÆîFE8C�ð|íBõ�`ÁîFPK¨LøG|Z<RÆKMõÆïOP¨R\õÆR\L{GcC$GcK¨îlL_ð|öOX[ZìGcZOC$G	CFLìîF`[�jRxX�G8K¨L_G|ZOR
R1LB÷BK¨EcîFL<õgR\LlG)E|R1ñ°R1EcE|KML<ó�G|î�CUL�R�þQïaîlEHG�îF`+�jR\X�G�îUñ9CUL�K¨LOðHGcCFLOX�R¦îUñ�G|Z<R8õgîQNQö<PMR8ClX�GcöOCUPMP¨í
E|R1ñ°R1E[ð4Gcî;G|ZaC$G8K¨õgï<PMR1õgR1L{GcR\NìLOîBN<RFú��rLøîlEcNQR\E4Gcî�CD÷FîlKMNWX1íQX�PMKMX7E|R1ñ°R1EcR1LOX1R\ð\ûaCFLøR�þQïÁîFE|G
îF`[�jRxX�G�õ7öOðjGÆL<îUG�G|E[CULOð|K£GcK¨÷lR1PMí_EcR�ñ°R\E%G|î_îFL<RÖîUñ6K£G[ð�KMõgïaîlEHG7îF`[�jRxX�Gcð\ú¡�4R�ñ°R1EcR1LaX�R\ð7CUEcR
NQR1ï<KYX�GcR\N�`BíÖN<ClðHZ<RxN�CFEcX\ð1ú
�rL7îlEcNQR\EG|î8Z<KYNQR�G|ZOR6K¨õgï<PMR1õgR1L{G[C$G|KMîFLgîFñµC¦õgîQNQö<PMR6ü�R�ü6KMP¨PON<EcCDü G|Z<R6KML{G|R1E|ñ�CFX1R�îUñ

CJõgîQNQö<PMR�ü6K¨G|ZOîFöQGK£G[ð9K¨õgï<PMR1õgR1L{G[C$G|KMîFL7ü6Z<R1L7K¨LaðjG[CUL{G|KYC$GcK¨L<ó8C4õgîQNQö<PMRFú���ZOR�KML{G|R1E|ñ�CFX1R
îUñ9G|Z<R%õgîQNQö<PMR%X�îFL{G[CUKMLOð)G|Z<R%KML{G|R\EHñ�ClX�R8îF`[�jRxX�G[ð6CULONÖG|Z<R%õgîQNQö<PMR%KYNQR1L{G|K¨òOR\E\ú

]ÄZ<R1LÖC�õgîBN<ö<P¨RTKMð�KMLOðjG[CUL{G|KYC$GcR\N;ð|îFõgR4îl`[�jR\X�G�õ7öOðjG)`aR¦CFðcðHKMóFLOR\NÆG|î7R\ClX[Z�K¨õgïÁîFE|G
îF`[�jRxX�GAîUñaG|Z<RJõÆîQNQöOP¨Rlú���Z<KYðKMðAClX[Z<KMR1÷FRxN�`Bí	ïOE|î$÷BKYNQK¨LOó¦C8EcR�ñ°R\E|R\LOX�R)G|î%ð|îFõgR6îF`+�jR\X�GGcî
G|Z<R7R1LOX1P¨î{ðHKML<ó�L<R1GTîFEJõÆîQNQöOP¨R�ñ°îFEJRxCFX[Z3KMõÆïÁîFE|GTîl`[�jR\X�GJîUñGcZ<R�KMLOðHGcCUL{GcKMCUG|R\N3õgîQNQö<PMRFú
?ÈCFX[Z�K¨LaðjG[CULOX1R¦KYð6CFðcð|K¨ólL<R\N�C�ö<LOK!�{ö<R%LOCFõgRTü6Z<KYX[Z�KMð6NQR\ï<KYX�G|RxN3C$G�G|Z<R8õgîQNQö<PMR%K¨L{GcR1E|/
ñ�CFX�Rlú7��Z<R1L�ûµGcZ<RÆR�þQïaîlEHG8îF`+�jR\X�G[ð¦îUñAGcZ<RgK¨LOðHGcCFLOX�RgX1CFLø`ÁRgE|R1ñ°R1EcR1LOX1R\NW`BíìC§�löaCUPMK£òORxN
LOCUõgR\ð\û<KuúHRlú<`Bí;G|ZOR	LOCUõgR%îFñ9R1þBïÁîFE|G4îF`+�jR\X�G4ïOE|RxX�R\N<R\N�`Bí;G|ZOR%LOCUõgR%îUñGcZ<R%K¨LaðjG[CULOX1R
ÿ�ð|R1ïOCFEcCUG|R\N�`BíÖCgNQîUGz��ú
"-KMóFöOE|R½5ìð|Z<î$ü4ð�CFL R�þ<CFõÆïOP¨R�îUñJCUL K¨LaðjG[CULOX1RÖîUñ¦CìõgîQNQö<PMR�KML CøL<R�Gxú���ZOKMðÆL<R1G

X�îFLaðHKYðjG[ð6îUñ9G|ZOR	ï<PYCFX�R(y3ÿ°ü6K¨G|ZWîlL<R8G|îl@FR1L3KMLWK£G[ð4KML<K¨G|KYCUP�õ�CFE|@BKML<ó,�)CULaN�G|Z<R	KMLOðHGcCFLOX�Rxð
��]FûK� q ûCULON¸���WîUñ6GcZ<RÖõgîQNQö<PMRt\^]ÖNQR1òOL<R\N�K¨L "9KMóOú & ú$"9KMóFö<EcR��»ðHZ<î$ü4ð�CUL<îFG|Z<R\E
R�þ<CUõgï<PMRFú'°4R\E|RlûFü)RTNQEcîFï<ïÁR\N�G|Z<RTï<PMClX�R�y¦`ÁR\X\CUöOð|R4R\ClX[Z;R�þQïÁîFE|GÈï<PYCFX1RJîUñ�CFL�K¨LaðjG[CULOX1R
ðHR\E|÷lR\ð�CFð6CFL�KMõgïaîlEHG4ï<PYCFX1R¦ñ°îFE�G|ZOR%L<R�þBG4KMLOðjG[CULOX1RFú

��É�� � 
@Ñ�ÔXÙI#
14î$ü%ûxü�R�R�þQï<PYCUKML�Z<î$ü»G|ZOR�õgîQNQö<PMR)X1îFLOX1R1ïQGï<EcR\ð|R1L{G|RxN8K¨LgýBR\X�G\ú��Oú & X\CUL	`ÁR)K¨L{G|R\óFE[C$GcR\N
K¨L{G|îTG|ZOR)ôR1G|EcK'1JR�GAVìCFE|@Bö<ï��-CUL<ólöOCUólRJÿ°õgîQNQö<PYCUE ¼�½�eg¾ �-`{í%R1þBG|R1LaNQK¨LOóTï<öOE|R ¼�½6eg¾ ú
]_R7öOðHR8GcZ<R�R1þ<CUõgï<PMR	L<R�G[ð4îFñAýQR\X�Gxúj5ÆGcîÖð|Z<î$üØGcZ<R7ð|íBL{GcC$þ�îUñÑõgîQNQö<PYCUE ¼�½�eg¾ ú ¦ öOE
R�þ<CUõgï<PMR ¼�½6eg¾ X1îBN<R4NQîBR\ðALOîUGÈX�îlL{GcCUKMLgóFE[CUï<ZOKMX\CUPQKMLQñ°îFEcõ�C$G|KMîFLgKML�îFE[NQR1EGcî	@FR\R1ïÆG|ZOR
R�þ<CUõgï<PMR\ð6ð|õ�CUPMP±ú
�rL�õgîQNQö<PYCUE ¼�½6eg¾ ûDü)R�KML{G|EcîQNQöOX�R�G|ZOR ¼�½�eg¾ R\P¨R\õÆR\L{G�)¶æ�ä,ê>7Cè,é + ü6Z<KYX[Z7X1îFL{GcCFK¨Lað

`aîFG|ZgG|ZOR4K¨L{GcR1E|ñ�CFX�R6îFñaGcZ<R4õgîQNQö<PMRJCULaNgK£G[ðÑK¨õgï<PMR1õgR\LlG[C$GcK¨îlL�ú8��Z<RJK¨L{G|R\EHñ�ClX�R6KYðGcCFóFólR\N
`{í") ë ã î é8å � ç�;�é + CFLON X1îFL{GcCFK¨Lað�KMõgïaîlEHG�CULON R�þQïÁîFE|GÆîl`[�jR\X�Gcð7îUñ4GcZ<R3õÆîQNQöOP¨Rlú���ZOR
L<îQNQR\ð8îFñ�GcZ<R�K¨L{GcR1E|ñ�CFX�Rgõ�CDíWZOCD÷lRÆólEcCFï<Z<KYX1CFP9KMLQñ°îlE|õ�C$GcK¨îlL»Clð8NQR\ðcX�EcK¨`ÁR\N»KMLùýQR\X�Gxú��<ú

& �



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

� f ´[¶ fpTCh£¢Mi º i{k6¼�½6eg¾¥¤9vU§lk4v\¡µhjilk�m%vU§l�l�pk�np��}µnpwlÃ&¦

U « ¯\�\�l�\� �F� « � �^V Ó ZBV�[
U ���U�$�\�D®$�U�\� [
U � « � ¯\�D�(mU�x�U�\� �1���vVhX�Z&V�QB[
U �(] � ¯\�D�(mU�x�U�\� �1���vVhX,cEVT�D�x®��^VR§ V�Q([

e U QU���U�D�x�D®$�U�1� [
U �$�x®$�\�$�1�{�\�nmF�x�U�\� �1���WVd�EVT�D�x®��^VhX�Z&VpQB[
U �D�$�1�l�D�1�F�x¯�� �1���^VrqrZOV	QB[
U �D�$�1�l�D�1�F�x¯�� �1���^Vrq_c^V	QB[
U � �x�U�1� �1���WV¨§V�QB[

k	l U �x�F� �\¯��U�F�\���vVd�OVT�$�\� \ �x���WVxqrZvV�QB[
U �x�F� �\¯��U�F�\���vVrqrZvVT�D�x� \ �x���WV¨§V�QB[
U �x�F� �\¯��U�F�\���vV¨§EVT�$�\� \ �x���WVxq_c�V�QB[
U �x�F� �\¯��U�F�\���vVrq_c�VT�D�x� \ �x���WVu�EV�QB[

U Q « ¯\�\�F�x� [

��Z<R;EcR\ðHG�îUñ6GcZ<R;õgîQNQö<PMR�X�îlL{GcCUKMLOð8GcZ<RÖKMõgï<PMR1õgR1L{GcCUG|KMîFL+îFñ)GcZ<RÖõgîQNQö<PMRFû-G|ZOR\ð|RÖCUEcR
G|Z<R%ðcCUõgRTR\P¨R\õgR1L{Gcð6Clð�KML3C7LOR�G6îUñ9ï<ö<EcR ¼�½�eg¾ ú[�rL�ClN<NQK¨G|KMîFL�û<CFLÖKMõgï<P¨R\õgR1L{GcCUG|KMîFL�îUñ
C3õÆîQNQöOP¨R�õ�CDíìöOð|R�KMLOðjG[CULOX1R\ð8îFñ�CFL{í_îUGcZ<R1E%õgîQNQö<PMRFú���ZOR�îFL<PMíøEcR\ðHG|EcKMX�G|KMîFL»KMð%G|ZOCUG
G|Z<R\E|R8KYð6L<î�X�íQX�PMKYX¦N<R1ïÁR1LONQR\LOX�ílú
��KYðjGcK¨L<ó ÿ ð|Z<î$ü4ðTG|Z<R�õgîQNQö<PYCUE ¼�½�eg¾ X1îBN<RÆîFñ)õgîQNQö<PMR9\^]7KMLß"-KMóOú & ú@��Z<R1EcRgKMð

CÖõgîQNQö<PMRgü6K£GcZ_K¨Gcð8KML{G|R1E|ñ�CFX1RÆCFLON_K£G[ð8K¨õgï<PMR1õgR1L{G[C$G|KMîFL�ú���ZORÆKML{G|R\EHñ�ClX�RÆîUñ)C�õgîQNQö<PMR
X�îFL{G[CUKMLOð8L<îQNQR\ð�CULONùð|í{õ7`aîlPMð8ü6K¨G|ZùGcZ<R1KME	KYNQR1L{GcK£òOR\Ecð%G|îW`ÁR�K¨õgïÁîFE|G|R\N»îlE%R�þQïaîlEHGcR\N^ú
�rLìîFö<E¦R�þ<CFõÆïOP¨RÖÿË��KYðjGxú ÿ ûaX�ñjú7"-KMóOú & ��ûOGcZ<R1EcR	KYðJîlL<R�KMõgïaîlEHG¦ï<PYCFX�R�ÿ�:OD¶�4CULaN3G|Z<R\E|R7KMð
îFL<R�R�þQïaîlEHG7ï<PMClX�R»ÿ�:�©8��ú¤��ZORÖKMõÆïOP¨R\õÆR\L{GcC$GcK¨îlL�ïOCFEHGÆK¨L�îlö<E�R1þ<CUõgï<PMR�NQîBR\ð�L<îUGÆöOð|R
îUG|ZOR1E6õgîQNQö<PMR\ð\úM14îFG|R¦G|ZOCUG4E|R1ñ°R1EcR1LOX1RTîl`[�jR\X�Gcð�õ�CDí;EcR�ñ°R\E�G|îgK¨õgïÁîFE|G4îF`[�jRxX�G[ð�`<öQG4L<îFG
G|îgR�þQïÁîFE|G)îl`[�jR\X�Gcð)îUñ-G|Z<R8KMLlGcR1E|ñ�CFX1RTîFñ�G|ZOR¦õgîQNQö<PMRFúQ?AþBïÁîFE|G6îF`[�jRxX�G[ð�EcR�ñ°R\E)G|îgîF`[�jRxX�G[ð
îUñ�GcZ<R%KMõÆïOP¨R\õÆR\L{GcC$GcK¨îlL�ú+*)öQG\ûBGcZ<R1í�CUEcRTLOîUG4CUPMP¨î$ü)R\N;G|îÆG|E[CULaðHK¨G|KM÷FR\P¨í�EcR�ñ°R\E�GcîgK¨õgïÁîFE|G
îF`[�jRxX�Gcð\ú
��ñ¦C_õÆîQNQöOP¨R«ª S ÿ°îlE�C_LOR�G6�ÆX1îFL{GcCFK¨LOðgCFL KMLOðHGcCULaX�R�îUñ¦C_õgîQNQö<PMR�ª b GcZ<R1L ü)Rð|CDí*ª S Y'�BGs��ª b ú+��Z<R8öOð|R%îUñ9CÆõgîQNQö<PMR8KMð)G[CUóFólR\NÖ`{í;G|Z<R%õgîQNQö<PYCUE ¼�½6eg¾ R\P¨R\õÆR\L{G) ë ã�ï î ç�ã;�é + ú���Z<KYðÑR1PMR1õgR\LlGAEcR�ñ°R\EcðÑG|î8G|ZOR
24L<K¨ñ°îFEcõ¬�6RxðHîlö<E[X�R4�jNQR1L{GcK£òOR\EJÿ �E£   �9îUñÁG|ZOR

X�îFEcEcR\ð|ïaîlLONQKML<ógõÆîQNQöOP¨R7ü6K£GcZWG|Z<R7K¨LaðjG[CULOX1R�� ð á6eg¾ C$G|G|EcK¨`OöQG|R�å[é � úo�6R\õgR1õ�`ÁR1ExûaG|ZOCUG
G|Z<R4öaðHRxðÑE|R\PMCUG|KMîFLÆõ�öOðHGÈL<îFGAZOCD÷FR6X1íBX1P¨Rxð1ú8��Z<R6õgîBN<ö<PMCFE ¼�½6eg¾ R\P¨R\õgR1L{G�) ë ã�ï î ç�ã&;�é +
X�îFL{G[CUKMLOðJEcR�ñ°R\E|R\LOX�Rxð4GcîÖL<îQNQRxð8CULON_ðHíBõ�`ÁîFPYðTü6Z<KMX[Z_ðHR\E|÷lR7CFð¦CFX�G|öOCFP-ïaCUE[CUõgR�GcR1E[ð4ñ°îlE
G|Z<R�KMõgïaîlEHG	îl`[�jR\X�Gcð8îUñ)G|ZOR�õÆîQNQöOP¨Rlú-ýBöOX[Z+C�E|R1ñ°R1EcR1LOX1RgLOCUõgR\ð¦GcZ<R;ïOCFEcCFõgR�G|R\E¦G|ZOCUG
KMð6KMLOðHGcCFLlGcKMCUG|RxNWCULON�EcR�ñ°R1E[ð�Gcî;C§	 EcR\CFPË�<îl`[�jR\X�G4îQX1X�öOE|EcK¨LOóÆKML3G|ZOR	K¨LaðjG[CUL{G|KYC$GcK¨L<ó�LOR�GJîlE
õÆîQNQöOP¨Rlú
�rLÖõgîQNQö<PYCUE ¼�½6eg¾ ûQEcR�ñ°R\E|R\LOX�Rxð�G|îÆR�þQïaîlEHG6îl`[�jR\X�Gcð)îUñ-CFL�KMLOðHGcCFLOX�R8CUEcR¦X1îFõgïÁîlð|R\N

îUñ	CùE|R1ñ°R1EcR1LOX1R�G|î+GcZOC$G;õgîQNQö<PMRìKMLOðjG[CULOX1R�ÿ GcZ<R á6eg¾ C$G|G|EcK¨`OöQG|R ë ã�ï î ç�ã;�é���CFLON C
E|R1ñ°R1EcR1LOX1RTGcî�CUL�R�þQïaîlEHG6îl`[�jR\X�G4îUñ�GcZOC$G4KMLOðHGcCFLOX�R�ÿ GcZ<R á6eg¾ C$G|G|EcK¨`<ö<G|R%å+é � ��ú
��KYðjGcK¨L<ó{ð��3CFLON ðìðHZOî$ü�GcZ<R;õgîQNQö<PYCUE ¼�½�eg¾ X�îQNQR�îFñ)GcZ<RÖLOR�G�KML "9K¨óaú¤5WCFLON=�

E|RxðHïÁR\X�G|KM÷FR1PMíFú�1JR�GaãOD%ÿI��KMðHG\ú8�QûUX�ñjú�"9KMóOú�58�-X1îFL{GcCFK¨Lað9C¦ï<PYCFX1R�:�ü6K£GcZ�CULÆK¨L<K¨G|KYCUPQõ�CFE|@BKML<ó
îUñîFL<R8GcîF@FR\LWCULON�G|ZOE|R\R%K¨LOðHGcCFLOX�Rxð6îUñ9G|ZOR%õÆîQNQöOP¨RGHEDFúOôAPYCFX1R:�ð|R1Ec÷FRxð)Clð�G|ZOR�CFX�G|öOCFP

& �



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

� f ´[¶ f�TCh�®+i º i{k4¼�½6eg¾¥¤9vU§lk6v\¡Áhji{k6�{k|hAn£�Æ}µnpwlÃ�¯

U �F�x� �1���vVu},Z�V	[
U � �x�U�1� �1���WVYXWV�[
U ���l�1�F�\�$�s�U�x�\�{�[� \ [
U(f �$���F� [8� U Q f �$���U� [

e U Q$�[�{�1�F�\�D�B�U�x�\�l��� \ [
U Q � �x�$�\� [
U ���{�1�D�1�{�\� �1���^V É Z<VJ�$�x®��n°<±>²(³X�[�n[
U � « � ¯\�D�(mU�x�U�\� � �x�D� « �x�$�\�8�vVYX�ZVT�D�x®��^VYX�V	Q([

U QU���{���$�1�{�\� [
k	l U ���{�1�D�1�{�\� �1���^V É c4VJ�$�x®��n°<±>²(³X�[�n[

U � « � ¯\�D�(mU�x�U�\� � �x�D� « �x�$�\�8�vVYX�ZV%�[�{�1�$�1�l�\����V É Z>VJ�$�x®��^VYX�cOV�QB[
U QU���{���$�1�{�\� [
U ���{�1�D�1�{�\� �1���^V É z>VJ�$�x®��n°<±>²(³X�[�n[
U � « � ¯\�D�(mU�x�U�\� � �x�D� « �x�$�\�8�vVYX�ZV%�[�{�1�$�1�l�\����V É c,VJ�$�x®��^VYX�cOV�QB[

k	e U QU���{���$�1�{�\� [
U Q��F�x� [

� f ´[¶ f�TChµ´Mi º i{k4¼�½6eg¾¥¤9vU§lk6v\¡Áhji{k6�{k|hAn£�Æ}µnpwlÃ,¶

U �F�x� �1���vVu},Z�V	[
U ���{�1�D�1�{�\� �1���^V É Z<VJ�$�x®��n°<±>²(³X�[�n[
U � « � ¯\�D�(mU�x�U�\� � �x�D� « �x�$�\�8�vVYX�ZV%�[�{�1�$�1�l�\����V É z�VJ�$�x®��^VYX�cOV�QB[

U QU���{���$�1�{�\� [
e U ���{�1�D�1�{�\� �1���^V É c4VJ�$�x®��n°<±>²(³X�[�n[

U � « � ¯\�D�(mU�x�U�\� � �x�D� « �x�$�\�8�vVYX�ZV%�[�{�1�$�1�l�\����V É Z>VJ�$�x®��^VYX�cOV�QB[
U QU���{���$�1�{�\� [
U ���{�1�D�1�{�\� �1���^V É z>VJ�$�x®��n°<±>²(³X�[�n[
U � « � ¯\�D�(mU�x�U�\� � �x�D� « �x�$�\�8�vVYX�ZV%�[�{�1�$�1�l�\����V É c,VJ�$�x®��^VYX�cOV�QB[

k	l U QU���{���$�1�{�\� [
U Q��F�x� [

ïOCUE[CUõgR�GcR1E6ñ°îlE�:OD	KMLìKMLOðHGcCULaX�R�æ^DlúC��Z<R	õgîQNQö<PMR�KMLOðHGcCFLOX�R�æ©;óFR�G[ð6GcZ<R�R1þBïÁîFE|G4ï<PYCFX1R
:�©ÖîUñÑGcZ<R�KMLOðHGcCFLOX�R�æ^D7CFðJK£G[ðTClX�G|öaCUP�ïaCUE[CUõgR�GcR1E�:OD7CULONWð|î;îlL�új1JR�G�ã�©_ÿI��KMðHG\ú�ð<ûµX�ñjú
"-KMóOú'�'�ÈX1îFL{GcCFK¨LOðAG|Z<EcR1R¦KMLOðjG[CULOX1R\ð�îUñ�GcZ<R8õgîBN<ö<P¨RbHEDUûQð|öOX[Z�GcZOC$G�G|ZORTR1þBïÁîFE|G�ïOPMClX�R$:�©
îUñµîFL<R6KMLOðHGcCULaX�R4ð|R1Ec÷FR\ðClð9G|Z<RJClX�GcöOCUPQïOCFEcCFõgR�G|R\Eñ°îFEGcZ<R4KMõÆïÁîFE|GAï<PYCFX1R�:ED6îUñ^CUL<îFG|Z<R\E
K¨LOðHGcCFLOX�Rlú
"<ö<E|G|Z<R\E|õgîlE|RlûÈõgîQNQö<PYCUE ¼�½6eg¾ R1þBG|R1LaN<ð�ï<ö<EcR ¼�½�eg¾ ü6K¨G|ZØólP¨îl`OCUP¦L<îQNQRxð�CFLON

óFPMîF`OCFPOðHíBõ7`aîlPMð\ú8��Z<R\í�CUEcR�GcCUólóFRxNg`{í@)>=Mè8ä í ç[è>�+è,ç�;�é + û�)>=+è,ä í ç[è��'å+ç�ã�ï ë�î�ë ä�ã + û{CFLON
)�=Mè,ä í ç'è�·43�æ í ä[è + EcR\ð|ïaRxX�GcK¨÷lR1PMíFú<ýBKMõÆKMPYCUEcP¨ílû<ü�R%ClN<N;GcZ<R á6eg¾ C$G|G|EcK¨`<ö<G|R='å[é � Gcî�E|R1ñO/
R1EcR1LOX1R�îF`[�jRxX�Gcð7CULONùKMõgïaîlEHG7ïOCUE[CUõgR�GcR1E[ð8îUñ6KMLlGcR1E|ñ�CFX1R\ð\ú���Z<KYð á6eg¾ CUGHG|EcKM`<öQG|RÖKMð7CUP�/
G|R1EcLOCUG|KM÷FR8G|îÖ`aîFG|ZWGcZ<R á6eg¾ C$G|G|EcK¨`OöQG|R ë ã�ï î ç�ã;�égCULaN½å[é � új��Z<R�÷DCFP¨öOR	îUñG|ZOR á�eg¾
C$GHGcE|KM`<öQGcR�='å[é � EcR�ñ°R\Ecð�G|î;CÆólP¨îl`OCUPMP¨í;N<R�òOL<RxN�îF`[�jRxX�G\ú

& «



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

��É�È � Î,ôÛÙ+Ñ�ÔX×ËÒ�Ø
�rL8G|Z<KYð�ð|R\X�GcK¨îlL�û1ü)RANQR1òOL<RG|ZORÈðHR\õ�CUL{G|KYX1ð^îFñ{õgîQNQö<PYCUE ¼�½6eg¾ `Bí4GcEcCFLOðHPYC$GcK¨LOó)K¨G�Gcî6ï<ö<EcR
¼�½6eg¾ ú+��Z<KYð)ü)CDílûlRxCFX[Z;LOR�G�G|ZOCUG6KMð)KMLONQöOX�G|KM÷FR1PMí�`<ö<KMP¨G)ñ°EcîFõ KMLOðHGcCFLOX�Rxð�îFñ�õgîQNQö<PMR\ð)KMð
G|E[CULOð|PMCUG|RxN3G|î�C;ôR�GcE|KL<R1G¦ü6K¨G|Z<îlöQG8õÆîQNQöOP¨RxðJîlETKMLOðHGcCULaX�R\ðTîUñ�õÆîQNQöOP¨Rxð1új�rLøîlEcNQR\E4Gcî
ï<E|RxðHR\E|÷lR¦G|Z<R�ðHG|EcöOX�G|ö<EcR	îUñ9G|ZOR�KMLOðjG[CULOX1R\ð\û<R\ClX[Z3K¨LOðHGcCFLOX�R�îUñÑC�õgîBN<ö<P¨R�KMðJP¨îQX1CUG|RxN�îlL
C7ð|R1ïOCFEcCUG|RTïOCUólR7ÿ°ü6K¨G|Z�G|ZOR¦LaCUõgRTîFñ�G|ZOR8X1îFEcE|RxðHïÁîFLaNQK¨LOó	K¨LaðjG[CULOX1R¶��CULONÖKMð�EcR1PYC$GcR\NgGcî
G|Z<R%îFG|Z<R\E6K¨LOðHGcCFLOX�Rxð�`Bí;E|R1ñ°R1EcR1LOX1R\ð\ú
��Z<R4`OClðHKYX4KYNQR\C	îUñ^G|ZOKMðÈG|E[CULOð|PYC$G|KMîFL�KYð�`aîFGHG|îlõW/uö<ï#LOJCZ�LOJMLOJ'�;CFP¨PaK¨LOðHGcCFLOX�RxðAîFñ�õÆîQN'/

ö<P¨Rxð1úX��Z<KMð�`aîFGHGcîFõW/uöOï¦KML<PMK¨LOK¨L<óJKMð^ïÁîlðcð|K¨`<PMRÑ`ÁR\X1CFöOð|RG|Z<RAöaðHRxðµE|R\PMCUG|KMîFL%CUõgîFLOó)õgîQNQö<PMR\ð
KMð)CFX1íBX1P¨KYX	ÿ±CULON�1JîBR�G|ZOR1EcKMCFLC��úQýBî�ü)RTX\CUL;ðHGcCFEHG�ñ°E|îlõ�GcZ<îlð|RJõgîQNQö<PMR\ðÈG|ZOCUG)NQî7L<îUG)öOð|R
K¨LOðHGcCFLOX�Rxð¦îUñÈîFG|Z<R\E¦õgîQNQö<PMR\ð¹Äü�RgX1CFP¨P9G|ZOR\ð|RÆõgîQNQö<PMR\ð ®6U��zLIx�V(Q¶F�Y[Z�Gs��ú7�rL»C�õgîQNQö<PMR
\�GcZOC$G�ZOClð�îlL<PMí+K¨LOðHGcCFLOX�RxðÆîUñJ`OClðHKYX�õÆîQNQöOP¨Rxð1ûR\ClX[Z�KMLOðjG[CULOX1R�KYðÆE|R\ï<PYCFX�RxN�`BíùG|ZOR
X�îFEcEcR\ð|ïaîlLONQKML<ó;`OClðHKYX�õgîQNQö<PMRFú@��ZOKMð¦ü�CDíFûaG|Z<RgõgîQNQö<PMR½\'`ÁR\X1îFõgR\ð8C�`OCFð|KMX7õgîQNQö<PMR
K£G[ðHR\P£ñ-CFLONÖX\CUL�`aR¦K¨LOP¨KML<R\N;G|î7G|Z<R¦õgîQNQö<PMR\ð)îUñ�GcZ<R¦L<R�þBG�P¨R\÷FR1P0(CULON;ð|îÆîFL�ú ¦ ñ-X�îlö<E[ðHRlû
ü�R7õ�öOðHGTG[CU@lR7X1CFE|R	G|ZOCUG8CFP¨P9îF`[�jRxX�G[ðJîFñÑGjü�î�NQK0�µR1EcR1L{G8K¨LaðjG[CULOX1R\ð4îFñ�C;õgîQNQö<PMRgX1CUEcEcí
NQK0�µR1EcR1L{G4LOCFõgR\ðX}QG|Z<KYðJX\CUL3`ÁR�CFX[Z<KMR1÷lR\N�`Bí�CULWCFï<ï<EcîFï<EcKMCUG|R¦LOCUõgKML<ó;ðcX[Z<R1õgR	CULaN�`Bí
X�îFLaðHKYðjGcR1L{G|PMíøEcR1LaCUõgK¨LOó3CFP¨PÈKMNQR\L{G|K¨òOR1E[ð	CULaN_EcR�ñ°R\E|R\LOX�Rxð8îUñ6C3õgîBN<ö<P¨Rlû�ü6Z<R\L+K¨L<PMKML<K¨LOó
CUL�K¨LOðHGcCFLOX�R%îFñ�GcZOC$G4õgîQNQö<PMRFúM��ZOKMð�ü6KMP¨P�`aR%R1þBïOPMCFK¨L<RxNÖKML3õgîFEcR8N<R�GcCFK¨P^`ÁR1PMî$ü%ú

ýBK¨LaX�R%ü)R�X1CFL3CFï<ï<PMí;GcZ<R	KML<P¨KML<KML<ó;îlïaR\EcCUG|KMîFL�E|RxX�ö<E[ðHKM÷FR\P¨í�ðjG[CUE|G|KML<ógñ°E|îlõ GcZ<R	`ÁîUGT/
G|îFõ3ûaK£GJKYð4ð|öI¸;X�KMR1L{G4GcîÖNQKYð|X1öOð|ð6G|Z<R	KML<PMK¨LOK¨L<óÖîUñÑC�`OCFð|KYX8õÆîQNQöOP¨R%Gcî;CUL<îFG|Z<R\E4õgîQNQö<PMR
îFEÑL<R1G\ú8��R�GÈöaðAX�îlLOðHKYNQR\EAC8õÆîQNQöOP¨R�\ÙK¨L�ü6Z<KYX[Z�CULgKMLOðjG[CULOX1Rm�ÄîUñ�C¦`OCFð|KMX�õgîQNQö<PMR�\^]
îBX\X�ö<E[ð\úU?Ñþ<CUõgï<PMR\ð�îUñµGjü)î	ðHöOX[Z�õgîQNQö<PMR\ð)CUEcR6óFE[CUïOZ<KMX\CUPMP¨í�E|R\ï<E|RxðHR\L{G|R\NÆKML_"9K¨óaú ÿ  ñ°îlE
ðHKMõgï<P¨KYX�K¨Gjí�ðcCU@lRFûBü)R¦ZaCD÷FR8îFL<PMí;ï<PYCFX1R\ð�KMLÖGcZ<R%KMLlGcR1E|ñ�CFX1R\ð�îUñ-G|Z<RxðHR%R1þ<CUõgï<PMR\ð\ú

p

m1

m

p1 p2

M1

p1 p2

M1

p2

Mp1

¹b¹b¹¹b¹b¹¹b¹b¹
ºbºbººbºbººbºbº

x y

p2p1

M1

egf!hCi/¢Mi Õ m%vU§F�{�pk%lØÂAn�hji�f1�Ænp�{o�hHf1�{q[k» v\¡^f¦¥Bf1orn£q4m%vU§F�{�pkml%n

"<îFEÖK¨L<PMKML<K¨LOó KMLOðjG[CULOX1Rß� îUñ%õgîQNQö<PMR�\^]WK¨L{Gcî õgîQNQö<PMRÛ\Öû�ü�R_ðjG[CUE|GÖü6K£GcZÄG|ZOR
õÆîQNQöOP¨R�\^]%CFð6ð|Z<î$ü6LÖKML#"-KMóOú ÿ CFLONÖG|E[CULOðHñ°îFEcõ K¨G4K¨L�G|Z<R8ñ°îlP¨PMî$ü6KML<ó�ðjGcR1ïOðX±
� Ô¶Î8Ó Ê "9KMEcðHG\ûaü�R�X1îFLB÷FR\EHG6RxCFX[Z3R�þQïÁîFE|GJîF`[�jRxX�G4îFñ�\_]8GcîÖCgEcR�ñ°R1EcR1LaX�R%îF`+�jR\X�GxúO?ÈClX[Z

L<R1ü�E|R1ñ°R1EcR1LOX1R	îF`[�jRxX�G¦E|RxX�R1KM÷FRxð6GcZ<RÆðcCUõgR	KYNQR\LlGcK£òaR1E%CULONWG|Z<Rgð|CFõgR	E|R1ñ°R1EcR1LOX1R7Clð
G|Z<R	X1îFEcE|RxðHïÁîFLaNQK¨LOó7R1þBïÁîFE|G6îF`[�jRxX�Gxú

&¶ÿ



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

� Ô¶Î8Ó¼� ��Z<R\L�û�ü)R;X�îlLOðHKYðHG|R1L{GcP¨íøClN<NùC�ï<E|R1ò<þÛ	!�����^G|îWRxCFX[Z»P¨îQX\CUPAKYNQR1L{GcK£òOR\E	CULON_Gcî
R\ClX[ZÆPMîQX1CFP<E|R1ñ°R1EcR1LOX1RFú���Z<RJE|RxðHö<P¨GAîUñ�ðHG|R\ïOð & CULaN�5¦KMðAð|Z<î$ü6LgKML�"-KMóOú'�Bú�1JîUG|R4G|ZOCUG

½b½b½½b½b½½b½b½
¾b¾b¾¾b¾b¾¾b¾b¾

¿b¿b¿b¿¿b¿b¿b¿¿b¿b¿b¿
ÀbÀbÀbÀÀbÀbÀbÀÀbÀbÀbÀ

m.x m.y

M1 m.p2m.p1

egf!hji(®[i eÆvU§l�{�pkTe�¦4f�¡Mhjkcy)f\zlz{���Fn£�lw¦o�hjk[zlo�¦4f\�{§�¯

G|Z<R%KYNQR\LlGcK£òaR1E[ð�îUñ9G|Z<R%KMõgïaîlEHG6îF`+�jR\X�G[ð�E|RxX�R\K¨÷lR8CFPMð|î7G|Z<R%ï<EcR�òOþ9��ú
� Ô¶Î8Ó¿È 1JR�þBG\û)ü�RøE|R\ï<PMClX�R3GcZ<RìKMõÆïÁîFE|G�îl`[�jR\X�Gcð�`Bí C+EcR�ñ°R1EcR1LaX�RWîF`+�jR\X�GxûÈü)R1EcRWG|ZOR

KMN<R1L{G|K¨òOR1E[ðAEcR1õ�CFK¨LOðAG|Z<R¦ð|CFõgRFúU?ÈClX[Z;îUñµGcZ<R\ð|RJîl`[�jR\X�GcðÑEcR�ñ°R\EcðAG|î%GcZ<RJ÷$CUPMö<R6GcZOC$G)KMð
ïOCFðcð|R\NWCFðTC;ïOCFEcCFõgR�G|R\E6G|î;G|Z<KYð¦K¨LOðHGcCFLOX�RlúC��Z<R7E|RxðHöOP£GJKYð¦ðHZ<î$ü6LWKMLR"9KMóOú�ð<úC1JîUGcR
G|ZOCUG6G|Z<RxðHR%EcR�ñ°R\E|R\LOX�Rxð�CUEcR8ðHG|KMPMP^îFöQG[ðHKYNQR%îUñ-G|Z<R%õgîQNQö<PMRFú

ÁbÁbÁÁbÁbÁÁbÁbÁ
ÂbÂbÂÂbÂbÂÂbÂbÂ

ÃbÃbÃbÃÃbÃbÃbÃÃbÃbÃbÃ
ÄbÄbÄÄbÄbÄÄbÄbÄ

ÅbÅbÅÅbÅbÅÅbÅbÅ
ÆbÆbÆÆbÆbÆÆbÆbÆ

m.x m.y

m.p2m.p1p

egf!hCin´Mi eÆvU§l�l�£kJe�¦6f1¡Mhjk|y)o�hjk[zloCÇ

� Ô¶Î8ÓÈ� �)GJPYCFðHG\ûaü�R�ï<PMClX�R%GcZ<R	EcR\ð|ö<P¨G|KML<ó;L<R1GJK¨L_C;ðHR\ïOCUE[C$GcR8ïOCUólR%ü6K£GcZìKMN<R1L{G|K¨òOR1E��
CULON7EcR1ï<PYCFX1R�GcZ<R�K¨LaðjG[CULOX1Rm� îFñaõgîQNQö<PMRo\_]�KML7õgîQNQö<PMRo\ `Bí%G|Z<KYðÑïOCFóFR�CFðÑð|Z<î$ü6L
K¨L#"9KMóOú+.
�6ñ G|R\EJGcZ<R\ð|R%ñ°îlö<ETðHG|R\ïOð1ûÁKMLOðjG[CULOX1R ��KYð4KML<PMK¨L<RxNWKMLlGcîÖõgîQNQö<PMR_\o GcZ<R1EcR	KYðJL<îÖK¨L[/

ðjG[CULOX1Rm�(îUñµõÆîQNQöOP¨R�\^]4CULBíBõgîFEcRFú��4CUG|Z<R\E\ûUG|Z<R\E|R6KYðAC%ïOCFóFR�ü6K¨G|ZgG|ZORJX�îlE|EcR\ð|ïaîlLONQKML<ó
L<R�Gxúj�rLøG|Z<R�ðcCUõgR�ü�CDíFûaü�RgX1CFLìKML<P¨KML<R�CUPMP9îUG|ZOR1E¦K¨LOðHGcCFLOX�Rxð¦K¨L{G|îÖG|Z<RÆõgîQNQö<PMR�}^KMLìG|ZOR
R1LON^ûlõgîBN<ö<P¨R�\ KMð�C8`OCFð|KYX�õÆîQNQöOP¨RJCFLON�X1CFLg`aR4KML<PMK¨LOR\NgKMLlGcî	õgîQNQö<PMR\ðÑü6K¨G|Z;KMLOðHGcCFLOX�Rxð
îUñ�\�ú��6R\X1ö<E[ðHKM÷FR\P¨ílû{ü)R	X1CFL3ï<E|îQX1R1R\N�CUPMP^GcZ<R	ü�CDí;ö<ï3K¨L3GcZ<R%õgîQNQö<PMR	Z<KMR1E[CUE[X[Z{í�öOLlGcK¨P
ü�RTE|RxCFX[ZgG|ZORTL<R1G)KML;ü6Z<KYX[Z;GcZ<R\ð|RJõgîQNQö<PMR\ð�CFE|R4öaðHRxN^ú,��ZOR1L�ûBü)RTX1CFL;KML<P¨KML<RTG|Z<R¦`OClðHKYX

& �



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

p

m1

p1 p2

M1

ÉbÉbÉÉbÉbÉÉbÉbÉ
ÊbÊbÊÊbÊbÊÊbÊbÊ

ËbËbËËbËbËËbËbË
ÌbÌbÌÌbÌbÌÌbÌbÌ

ÍbÍbÍbÍÍbÍbÍbÍÍbÍbÍbÍ
ÎbÎbÎbÎÎbÎbÎbÎÎbÎbÎbÎ

p2

Mp1

m.p1

m.x m.y

m.p2

page m

eKf�hji/ÏMi eÆvU§l�l�pkJe f�¡Mhjkcy�o�hjk[zloC¶

õÆîQNQöOP¨Rxð-KML{G|îJG|Z<KYð9L<R�Gxûxü6ZOKMX[Z	ólK¨÷lR\ð-öOð9C4L<R1G9KML�ï<öOE|R ¼�½6eg¾ Äü6K¨G|Z<îlöQGCFLBí¦KMLOðHGcCFLOX�Rxð
îUñ6õgîBN<ö<P¨Rxð1ú$14îUGcR�G|ZaC$G	GcZ<KMð�L<R�GÆðjGcK¨PMPÈX�îlLOð|KMðHGcð%îFñ6ïOCUólR\ð%CULaNùZOCFð%EcR�ñ°R\E|R\LOX�RgL<îQNQRxð1ú
?AP¨KMõgK¨LaC$G|KML<ó�ïOCFóFRxð6CULON�E|R1ñ°R1EcR1LOX1RTîl`[�jR\X�Gcð6ü�CFð�CFP¨EcR\ClNQí;NQKYð|X1öOð|ð|R\N�KMLWýQR\X�GxúM�<ú & ú
��Z<R;X�îlLOðHKYðHG|R1L{G�EcR1LaCUõgK¨LOó�îFñ6P¨îQX1CFPAKYNQR1L{G|K¨òOR\Ecð7CULON»EcR�ñ°R1EcR1LaX�R\ð	óFöOCFEcCFLlGcR1Rxð¦G|ZOCUG

G|Z<R\E|R)CUEcRÈNQK��ÁR\E|R\LlGKMLOðjG[CULOX1R\ð-îUñ<L<R1Gcð-K¨L�G|Z<R)KML<P¨KML<RxN%÷FR\Ecð|K¨îlL8ñ°îFENQK��ÁR\E|R\LlG9K¨LaðjG[CULOX1R\ð-îUñ
õÆîQNQöOP¨Rxð�KML;GcZ<R¦îFEcK¨ólK¨LOCFPa÷lR1E[ðHKMîFL�ú8��Z<R¦îFL<PMígR�þ<X�R\ïQG|KMîFL�CUEcRJólP¨îl`OCUPÁKMN<R1L{G|K¨òOR1E[ð¹ GcZ<R\ð|R
E|R\õgCFK¨LWólP¨îl`OCUP-`Bí�NQR1òOL<K¨G|KMîFL�ú�14îFG|R�G|ZOCUGJG|ZOR7CFX1íQX�PMKMX1K£Gjí�E|R¶�löOK¨EcR1õgR1L{G4ñ°îlEJEcR�ñ°R\E|R\LOX�Rxð
KMð%õgR1G�K¨L»GcZ<RÖX�îlLOðHG|EcöOX�GcR\N_ï<ö<EcR ¼�½6eg¾ L<R1G\û�`ÁR\X\CUöOð|R�ü�R;N<îWL<îUG�CFP¨PMî$ü�EcR�ñ°R\E|R\LOX�Rxð
ñ°E|îlõ R�þQïÁîFE|G)Gcî�K¨õgïÁîFE|G6L<îQNQR\ð4CFLON�ðHíBõ�`ÁîFPYð\ú

Ð ÑÓÒ�å[>�ä�ÔBëjç�ä�Ô

ýBîFõgR�GcK¨õgRxð1ûAK¨G�KMð;L<R\X1R\ðcð|CFE|íùGcîùN<R�òOL<RWõ�CFL{í õÆîQNQöOP¨Rxðgü6Z<KMX[Z CUEcRWCUEcEcCFL<óFRxN+EcR1óFö+/
PMCFE|PMíFú["<îlE6R�þ<CUõgï<PMRFûQCFL�Õ�/�`<K¨G6ClN<NQR\E4X1CUL�`ÁR8X1îFõgïÁîlð|R\N�ñ°EcîFõ�ÕøîFLORs/�`<K£G4ClN<NQR1E[ð\û{îlE6C
`aîlö<LONQRxNøX�îlõgõ�ö<L<KYX1CUG|KMîFLì`Oö[�ÁR\E¦X\CUL_`aRÆ`<ö<KMP£G¦ñ°EcîFõ õ�CULBí3îFL<RB/uõgR\ðcðcCUóFR%`Oö[�ÁR\Ecð¦KML
C�Ecî$ü%úl]ÄZOR1L;GcZ<R8LBö<õ�`ÁR1E�îUñ9ðHöOX[Z�õgîBN<ö<P¨Rxð)`aRxX�îFõgRxð�PYCUEcóFR\E\ûlK£G6KYð�G|R\N<K¨îlöOð�G|îgNQR�òOLOR
R\CFX[Z K¨LOðHGcCFLOX�R3ð|R1ïOCFEcCUG|R1PMíFú$�rL îlEcNQR\E�Gcî»X1îFïÁRÖü6K¨G|Z G|Z<KYðÆï<EcîF`<PMR1õ3û9õÆîQNQöOPMCFE ¼�½�eg¾
X1CUL R\ClðHKMP¨íù`ÁR�R¶�{ö<K¨ïOïaRxN ü6K¨G|Z CUL<îFG|Z<R\E�ñ°RxC$G|öOE|Rlû9ü6ZOKMX[Z CUPMP¨î$ü4ð7öOð7G|îùX�EcR\CUG|RÖõ�CFL{í
K¨LOðHGcCFLOX�Rxð6C$G4CÆG|KMõgR%K¨LWCFL�CFE|E[CDíFú
"-KMóFöOE|R &(' ð|Z<î$ü4ð�CFL	R�þ<CFõÆïOP¨RlúB�rL	GcZ<R)L<R�G¯�,](Ö>Ö6îlL<RÈZBö<LON<E|RxN%K¨LaðjG[CULOX1R\ð-îUñ<õgîQNQö<PMR

\_]¦CUEcRTX�EcR\CUG|RxN;C$G�C	GcK¨õgRFú[��Z<RTòOE[ðjG)K¨LaðjG[CULOX1R���×ØÖ�ÙµEcR\X1R1KM÷FRxðÑG|ZORTï<EcR1÷BKMîFöOð|PMígN<R�òOL<RxN
ï<PMClX�R_y�ClðJCFL_CUEcóFöOõÆR\L{GX}<GcZ<RÆîUG|ZOR1E¦K¨LOðHGcCFLOX�Rxðo�F×ÛÚ ÙÑEcR\X1R1KM÷FR%GcZ<R7R1þQïaîlEHG¦ï<PMClX�R_y q îUñ
G|Z<R;KMõgõgR\NQKYC$GcR1PMí_ï<EcR\X1R\NQKML<óWKMLOðHGcCULaX�R#��×ÜÚ Ý6]ÞÙrú@*)íøGcZ<R;Z<R\P¨ï+îFñ�G|Z<RÖX\CFð|R;ðjG[C$GcR1õgR1L{G\û
ü�RgX1CFL_NQRxCUPü6K£GcZ_ð|öOX[ZøKMEcE|R\óFö<PYCUEcK£GcK¨Rxð1úC�rLøGcZ<RÆR�þ<CUõgï<PMRFûÁG|ZOR7òaEcðHGTKMLOðHGcCULaX�RÆL<R1RxN<ð8C
ðHïÁR\X1KMCFPAG|EcR\CUG|õgR1L{Gxú��4PMPÈîFG|Z<R\Ecð	X\CUL+`ÁRÖNQRxCUP¨G�ü6K£GcZ+K¨LùGcZ<R;÷lR1Ecí_ðcCUõgR�ü)CDílú ¦ LùG|ZOR
E|KMóFZ{GTZaCULON_ðHKYNQR�îFñAG|ZOR7KMLOðHGcCUL{GcKMCUG|KMîFL�ûÁü�RÆX1CFLøEcR�ñ°R1ETG|îÖG|Z<RÆîUGcZ<R1E¦KMLOðjG[CULOX1R\ð\ûµü6Z<R1EcR
G|Z<R	CFE|K¨G|Z<õgR1G|KYXTîlïaR\EcCUG|KMîFLOð�îlL�Ú<CUEcR8õÆîQNQöOP¨îÆG|ZOR%L{öOõ�`ÁR1E4îFñ9X�EcR\CUG|RxNÖKMLOðHGcCULaX�R\ð\ú

& ð



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

�$�x®ø�F�x�_�+�|ßBß7�
�#� �x�U�\� � ���[�

«^à �áßBß(â �ù�\�U�\�+�j�
ß � «Wà �nâß�ù���{�1�D�1�{�\�=�[�'� � �9� �'�
à �<�x�¨ãBã(â � «Wà �nâß�ù���{�1�D�1�{�\�=�[�'� � �9� «^à �U���|â^� � � �

�U�\�U�
�

egf!hji�k�äCi �^Ålf\m%zl�£k/åQeÆ�l�phjnpzl�£k6np�lo�hHf\�{qck[o

�$�x®ø�F�x�_�+�|ßBßBß7�
�#� �x�U�\� � ���[�

«^à �áßBßBß/â ���\�U�\�+�j�
à ß^�x�¨ãBãBã(â � «Wà �nâ �����{�1�D�1�{�\�=�[�'� � �#� «Wà �U����â�� � � �
�U�\�U�

�

egf!hji�k'k'i eÆ�l�phjnpzl�£k6np�lo�hHf\�{qck[o

�4L<îFG|Z<R\E�R�þ<CUõgï<PMRÑü)îFö<PYN¦`aRÈCJX�KMEcX1P¨RÑîFñlGcZ<îFöOðcCULaN8K¨LOðHGcCFLOX�Rxð^îUñBõgîQNQö<PMR�\_]lû�ü6Z<KYX[Z
KMðÑð|Z<î$ü6L�KML("-KMóOú &8& ú�14îFG|R)G|ZaC$GÑ`Bí	K¨L{GcR1Ecï<E|R1G|KML<óTG|Z<R�õgK¨LBöOðîlïaR\EcCUG|KMîFL�ÝµõgîQNQö<PMî &/'4'>'
K¨L�G|ZOKMð4X\CFð|RFûBGcZ<R%R�þQïÁîFE|G4ï<PMClX�R8îUñ9G|ZOR%PMClðjG6KMLOðjG[CULOX1R(��×Øæ>æ4æ<Ù�KYð6P¨KML<@lR\NÖG|îgG|ZOR%K¨õgïÁîFE|G
ï<PMClX�R8îUñ9G|ZOR8òOEcðHG6K¨LaðjG[CULOX1R��F× Ö�Ùrú
��Z<RÆð|R1õ�CFLlGcKMX\ð8CULONøG|Z<RgKML<PMK¨L<KML<ó�îUñ)õ�ö<P¨G|KMï<PMRÆKMLOðHGcCFLOX�RxðTKYð\û^`OCFð|KMX\CUPMP¨ílûÁG|Z<R�ðcCUõgR

CFðÈñ°îFE�C�ð|K¨L<ólP¨RTK¨LaðjG[CULOX1RFú{]_RTõ�öOðHG�X1E|RxC$GcR6G|Z<R¦óFKM÷FR\L;LBö<õ�`ÁR1E)îUñ�KMLOðHGcCFLOX�Rxð1ú'"<îlE�RxCFX[Z
L{öOõ�`ÁR1EGÚOG|Z<R\E|R7KMð¦CULìKMLOðHGcCFLOX�R7ü6K£GcZ_C;öOL<K!�{ö<R7KMN<R1L{G|K¨òOR1E���×ÜÚ Ùrúµ]_R7õ�öOðHGTG[CU@lR�X1CFE|Rlû
Z<î$ü�R\÷FR\E\ûÑGcZOC$G3CUEcK£GcZ<õgR�GcKMXøîFïÁR1E[C$G|KMîFLað;ü6K¨G|Z<KML(GcZ<Rµç/èBé~ê_ðHGcCUG|R\õÆR\L{G�CUEcRìR\÷DCFP¨öaC$G|RxN
ñ°îFEJRxCFX[ZìX1E|RxC$G|RxN3K¨LaðjG[CULOX1RFûÁK¨LìîlEcN<R1E6GcîÖï<Ecî$÷BKMNQR	G|Z<RÆX�îFEcEcR\X�G4LaCUõgR	ñ°îlE4G|ZOR�EcR�ñ°R1EcEcR\N
K¨LOðHGcCFLOX�Rlú¡�6R\õgR1õ�`ÁR1E�G|ZOCUG	G|ZOKMð�R1÷$CUPMöOC$GcK¨îlLùKMð�õÆîQNQöOP¨îWGcZ<R;LBö<õ7`aR\E�îUñ4X1E|RxC$G|RxN»K¨L[/
ðjG[CULOX1R\ð\ú
"<îFETðHîlõÆR	G|R\X[ZOL<KMX\CUP�EcR\ClðHîlL�ûQGcZ<R�X[ZOCFEcClX�G|R\Ecð)ñ°îlEJ`<E[CFX[@lR�G[ð1û�	p×��ÁCFLON=	 Ù��MûaX\CUL<L<îFGJ`ÁR

öOðHRxN»K¨L á6eg¾ KYNQR1L{G|K¨òOR\Ecð\ú@��Z<R1EcR�ñ°îlE|Rlû���×ÜÚ Ù�EcR\ClN<ðW���ØÚ^KML»G|Z<R ¼�½�eg¾ òOP¨Rlú���Z<KYð	NQîBR\ð
L<îUGÖEcR\ð|ö<P¨G;K¨L(CFõ�`<KMóFöOK£GcK¨Rxð;KMLÄõÆîQNQöOPMCFE ¼�½6eg¾ û�`aRxX1CFöOðHRìN<K¨ólK£G[ðÖCUEcRWL<î+PMR1ó{CUP6òOE[ðHG
X[ZOCUE[CFX�G|R1E[ð%KML KYNQR1L{GcK£òOR\Ecð�îUñ ¼�½�eg¾ CULaN 	����KMð7L<î_P¨R\ólCUP)X[ZOCUE[CFX�G|R\E�KML�KMN<R1L{G|K¨òOR1E[ð7îUñ
¼�½6eg¾ ú
¦ G|Z<R\E�ïaî{ð|ð|K¨`OP¨RWR1þ{GcR1LOð|KMîFLOð�CFE|RWðHG|KMP¨PJG|î+`ÁRøNQKYð|X1öOð|ð|R\N�úg"<îFEÖR�þ<CUõgï<PMRFûAK¨G;õgK¨ólZ{G

`aR7ü�îlEHGcZ{ü6ZOK¨PMR%G|î�E|RxðjGcE|KYX�GJG|Z<RÆCFX1X1R\ðcð�G|î�K¨õgïÁîFE|GTîlEJR�þQïÁîFE|GJï<PYCFX1R\ðX±C�4LÛLOJ�rjY[N¤r�Z�U�x6G
ü�îlö<PMN�R1þQX1P¨öaNQR�CUE[X1ð)ñ°EcîFõ ð|îFõgR8G|E[CULOð|K¨G|KMîFL3îUñ9G|Z<R7õgîBN<ö<P¨R8Gcî�G|ZOKMðJï<PMClX�R8}OCULÛQ�Y[N�r�Y[N
rjZ�U8x�G�ü)îFö<PYN�R�þ<X�PMöONQR	CFEcX\ðÈñ°EcîFõ#G|Z<R%ïOPMClX�R8G|î�ð|îFõgR8G|E[CULaðHK¨G|KMîFL�îUñ9G|Z<R%õgîQNQö<PMRFúC��Z<KMð
ü�îlö<PMN�CFP¨PMî$ü öOðÑGcî�EcR1ï<Z<E[CFð|R6NQK��ÁR\E|R\LlG)õgîBN<ö<P¨R¦X�îlLOX�R\ïQGcðÑ@BL<î$ü6Lgñ°EcîFõ G|ZORJPMK£GcR1E[C$G|öOE|Rlú
14îUGcRÖGcZOC$GgKML<ï<öQG�CULON îFöQGcï<öQG�CUEcRÖîlEHGcZ<îFólîFLOCFPÑG|î»K¨õgïÁîFE|GgCFLON+R1þBïÁîFE|G\ú��4L R�þQïÁîFE|G
ï<PMClX�RTîUñ�C	õgîQNQö<PMR8X�îFöOPMN�`ÁR8CUL;KML<ï<öQG�ï<PYCFX1RFû{îFE)K£G�X�îFöOPMNÖ`aR¦CUL;îlöQG|ï<ö<G)ï<PYCFX1RFú,�rL<ï<öQG
CULON+îlöQG|ïOöQG7ólK¨÷lR\ð%öOð7KMLQñ°îFEcõ�C$G|KMîFL+îlLùG|Z<R�NQKME|RxX�G|KMîFL îUñ�G|Z<RÖG|îl@FR1L Aaî$ü GcZ<EcîFö<ólZ�C

& .



In: Informatik-Berichte 150, Humboldt-Universität zu Berlin
http://www.informatik.hu-berlin.de/top/pnml/download/modPNML_TB.ps

ï<PMClX�Rlú^?ÑþQïaîlEHG�CFLONøKMõgïaîlEHG%E[C$GcZ<R1E	ðHGcCUG|Rgü6Z<R�GcZ<R1E8GcZ<R�õgîQNQö<PMR�îFE8K£G[ð%R1LB÷BKME|îlL<õgR1L{G
ï<E|î$÷BKYNQR\ð�GcZ<R(	 EcR\CFPË�<N<R�òOL<K¨G|KMîFL3îFñ�G|ZOKMð6LOîBN<RFú

ë ì_ç�äJê �Hé$ÔBëjçÈä

�rL;G|ZOKMð)ïOCFïaR\E\û{ü�RTZOCD÷FRJRX�{ö<KMï<ïaRxN ¼�½�eg¾ ü6K¨G|Z�C7X�îlLOX�R\ïQG�ñ°îlE�`Oö<K¨PYNQKML<óÆô9R1G|EcKaLOR�Gcð)KML
C7õgîQNQö<PYCUE6ü�CDíFú'�rL3ïOCFEHGcKMX1ö<PMCFE\û{GcZ<KMð6X1îFLOX1R1ïQG4CFP¨PMî$ü4ð)öOð�G|î�NQR1òOL<R8õgîQNQö<PMR\ð�GcZOC$G4X1CFL
`aR%KMLOðHGcCUL{GcKMCUG|R\N�CFð�õ�CFL{í;G|KMõÆRxð4CFð�LOR\X�Rxð|ðcCUEcí�KML�CFL<îUGcZ<R1E6õgîQNQö<PMR%îFE6CgL<R1G\ú
�6NQõgK£G|G|R\N<P¨ílûOGcZ<R7X1îFLOX1R1ïQG¦KMð¦ðHKMõgï<PMR�CULONøNQîBR\ð4LOîUGTLOR1R\NøC;NQR1R\ïWG|ZOR1îFEcíFúµý{G|KMPMP±ûµK¨G

X�îFõgRxð�ü6K¨G|Z Cìö<L<KM÷FR\EcðcCUP)ðHR\õ�CUL{G|KYX1ðX±�KuúHRlúC_ðHR\õ�CUL{G|KYX1ð	G|ZOCUGÆü)îFEc@Qð	ü6K¨G|Z CFL{íùôR�GcE|K
L<R�G7Gjí{ïÁRFúVWîlE|R\î$÷FR1Exû^K¨G7ï<Ecî$÷BKMNQRxð	CUPMP�X�îFLaðjGcE|öOX�Gcð�L<R\X1R\ðcð|CFE|íøñ°îFE7X1îFLOðHG|EcöOX�G|KML<óWPMCFE|ólR
ðHíQðHG|R1õ�ðµñ°EcîFõ ðHõ�CFP¨PMR1E�X1îFõgïaîlL<R1L{G[ð^K¨L	C�ZOK¨R\EcCFEcX[Z<KYX1CFPDü)CDí8ÄK¨LOX1P¨öaNQK¨LOó6ïOCUE[CUõgR�GcR1EcK��\R\N
õÆîQNQöOP¨RxðJÿ°@BL<î$ü6L;ClðÑGcR1õgï<PYC$G|RxðAKML^º����m�ÑCULaNgóFPMîF`OCFPONQR�òaL<K£GcK¨îlLOð\ú8��ZBöOð\ûUG|ZORJõgîQNQö<PMR
X�îFLaX�R1ï<G	E|RxðHR\õ�`<PMR\ð8GcZ<R;ü�CDíìR1LOóFKML<R1R\Ecð%`Oö<K¨PYN+ð|íBðHG|R\õ�ð1ú@�rL+ïaCUE|G|KYX�ö<PYCUExûµG|Z<R�X�îFLaX�R1ï<G
E|RxðHR\õ�`<PMR\ð8GcZ<RÖX1îFLOX1R1ïQG[ð	öOð|R\N»KML ýQV#�#CFLONùîUGcZ<R1E	G|îBîFPYð%ñ°EcîFõ�ñ°îFEcõgCFPA÷FR\E|K¨òaX\C$G|KMîFL�ú
��Z<KMð4ü)CDílûBC7GcEcCFLOðHPYC$GcK¨îlL;ñ°EcîFõ'CULONÖG|îgGcZ<R\ð|R¦G|îBîFPYð�`aRxX�îlõÆRxð)ñ°R\ClðHKM`<PMRFú

í >Oî�>�æ+>�äJê�>¡Ô

¦xÃÇ£Cï[m%n{ªf\o�hjn£§lk\�>ðxvx�{f1hjiBf1��ª9np�£�pnp�{w1hjvx�O�{��~U~xf�yrh9�6np�{§l�pkcy��U}Bf1¥lyjnpq[kÈ�)v1yH§lvx�O�Uf\�{§%�^��k[�£§%¤TÃ
eÆv1yrhjk[�{orkc�a�Fk�§ln�hjv1yjo[Ã9Ó �x�rq�{p}�� Ê }Fñ ÓÆÔ�ò,óoô-ÓÆÔ � Î ��� Ëõ }4qd� Ï_ö � Î }��<��÷ Ê1Ï|É8Î q��Eø Ê\ÏAÐ �rq Ï {Ò �rq�� �IùAyjiF�lo[� � k[�{m	f�yj~Q�>ðx�{�lk�¯/ú/ú(úFÃ�¯�¦[o�h   ¤Õ º ¼�½TÃ

¯UÃ4ÕÈ�pk[orojf\�{§Fyjv*¤9npm%m	f1hrhjn-f\�{§Wegf1yjq[v�£Èv��Dkcyjn ÃÆ½�� � e0ûü¦xÃÛ¦xÃg�)orkcyJm	f\�U�{f\� �   º ¤-s   £ � º
f1�B§0¤ÑeÆ�T��¦áý(ý/þFÃ

ÇFÃ � k[ornpwx�Iÿ/¤¼�½JÃ �U�D� � �¨QBQ ¬D¬D¬ �±�$�U� « �Á�u�1�-���\�4Q\�$�$�D� \ ���(m��>Q Ã��¨f1o�hÈ�Fnporn�hjk�§�åI¯nú(ú(ú(ÿ�¦/¦Þÿ�¦|ÇFÃ¶lÃ6¤JÃQ��ilyjnpwl�atTÃIðx�{i{f\o[��ðlÃO¼^f\§l¥QkcyjwF�<f\�{§�tTÃ'£�v\©[k[�U¥Qkcyjwl�Bk�§ln�hjv\yjo[Ã�� }4{ ør§n{p}�� Ð �rq Ï { Ò �rq�� �¾O½�¤ � �{ÕA§F�xf1�{q[k[oÑnp�Æ¼µkchryjna½�kchjo[Ã � zlyjnp�lwxkcy��,¯/ú/ú>¦x�lhjv%f\zlzQk�f1y�Ã
� ÃJegf�hrhji{n£f\oFðx¢l�{wxkc�°�Ñ��~U~\f1yrh��6np�B§l�pkcy��f\�{§+eÆnpq|i{f\k[����k[¥Qkcy�Ã º i{kÖ¼µkchryjn�½)kchÆegf1yj~U�lz
¾af\�lwx�Bf1wxkxÃ   � � hjk[zliBf1��¼�i{np�pnpz{zln°�<k[§ln�hjv\y�� w(t
	 Ê1Ï�� �R� Ê X� Í � Ê\Ï {pqh� É �r} Ì } Ë 	b� Ï���� � Ì �<�
ø�� Ï	Ð �rq Ï {p}I�rq � � �Az{f\w\k[oG¶���� � ¯$�Ñ�)�ln£�xkcyjorn�hH�1h��)v\¥{�pk[�{©|su¾af\�{§{f\�O�9t)kcyjm	f\�$�$�Oðx�l�{k*¯/ú/ú(úUÃÕ���¼�½JÃ �U�D� � �RQBQ ¬D¬x¬ �r���U®$¯\� « �x�U���-�°�D�B�\F�x�$�$���9�±�$�BQx�U¯ � Q � � « �BQ Ã�FÃJegf�hrhji{n£f\obðx¢{�lwxk[� ����~U~xf�yrh¦�6np�{§l�pkcy���f1�B§ìeÆnpq|i{f\k[���3k[¥Qkcy�Ã º v�Âf1yH§Fo%fgwxk[�lkcyjnpq7np�$hjkcyrs
qHiBf1�{w\k)¡Yv1yjm	f1hA¡Yv1y�¼µkchryjnO�{k|hjo[Ã   �gª9f\o�hjn£§lk4kchÈf1�°ÃC�Û¦6�°�{z{f\wxkco�¦�� � Ã

�UÃ � i{mT�{k[�$�4f�hj©Ñf\�{§ ü yj�Bf)t�yj�{m¦¥Qk|yjwlÃ>û-k|yjn º k[q|i�å º yHf\�{or�£f�hjn£�lw4f\m%v\�{w)orzQkcq[n�ÇBq�f�hjn£v\�{o-f\�{§
�xkcyjn�ÇBq�f�hjn£v\�Æhjv$vx�po[Ã º k[qHi{�lnpq�f\�Oyjk[zQv\yrh�� º i{k º kcq|il�{npvx�O�l¤)f\n�¡ fU�   o�yHf\k[� �<egf�yjq|i�¦áý(ý/ýFÃ

þFÃ º ilvxm	f1o4egf\np�p�{�{§�f\�{§Ö�^�uk[�£§�¤JÃµeÆv1yrhjk[�{orkc�aÃ � k[z{f1yHf1hjnpv\��v\¡o�hu�F�pk8f\�{§�q[v\�$hjk[�$h�ÂAn�hji
ÅFm%�<np��f\�Æn£�$hjkcyjqHiBf1�{w\k�¡Yv\yjm	f�hA¡Yv\y�i{npw\ils��pk[�Dk[�a¼µkchryjnÁ�lkchjo[Ã   �gª9f\o�hjn£§lk4kch�f\� Ã��Û¦|���{zBf1wxk[o
���,¦/¦xÃ

ýFÃ6�6kc�{�{k|hjiW¾�Ã^eÆq�eÆnp�£�£f1�aÃ�ó § É � ÊxÍ { ö%ÓÖÊ�Ë � Í�� ��� ö�� {p}<� Ã��6�p�$Âk|y%ÕÑq�fx§Fk[m%npq	¼��l¥{�pnpori{kcyjo[�
¦|ý(ý/ÇFÃ

¦|úFÃ���v\yj�£§��+n£§Fk��3k[¥¥¤9vx�{orv1yrhjnp�{mgÃÆ��ÅUhjk[�lorn£¥l�pk�egf1yj~U�{zW¾af\�lwx�Bf1wxk;¿ á6eg¾ÁÀ|�Á½�v��Dk[m¦¥Qk|y
¯nú(ú/úFÃ �U�D� � �¨QBQ ¬D¬D¬ � ¬�� ��¯1� \ Q��¶���>Q Ã

5 '


