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IF IE

PC MAR_r

Mem

IR

1WdEx1WdInst

2WdInst

2WdEx

Instruction
Fetching

Instruction
Execution

PC = Program Counter Update

MAR_r = Memory Address

Register, loading for Read

Mem = Memory Read

IR = Instruction Register Load

1WdInst = One Word Instruction
Decoding

2WdInst = Two Word Instruction
Decoding

1WdEx = One Word Instruction
Execution

2WdEx = One Word Instruction
Execution
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VMEbus

Slave

Interface

DSR

DSW

DTACK

DEN

LDS

DSW = data strobe write

LDTACK

DSR = data strobe read

DTACK = data acknowledgement
DEN = data buffer enable

LDTACK = local data acknowledgement
LDS = local data strobe

LDTACK

DSR

DTACK

LDS

DEN

DSW

DEN

DTACK

LDS

LDTACK

Data Write Operation:Data Read Operation:
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DSR+ LDS+ LDTACK+ DEN+ DTACK+

DTACK-LDS-LDTACK-

DSW+ DEN+ LDTACK+LDS+ DTACK+ DSW-

DSR- DEN-

DEN-

�	��� Æ��.Æ Ô��Oz É>aUk:T`�>TCS0WZR5V�R5Ñ>TCY�S>vwR �4e<bwdC[AT�v�xGVIT�[UkXblWZbc\`[��hVIT�SUÊGÌ

ö�ð.íÈPª/2*&HCì�=03*1
	
�hì�é&=>NªF.í+/.*`P�F�=<Hsð ��*C->1K-</21 � 35íwH5*Í=>êG*C35-<Hsí+=0/2P�í+/UHs=Ó-�PIí+/.ø>)B*
NO=414*�)×8.ö�ð.íÈPqí+P�14ë.*7H5=�H5ð.*�-<F.í+)+íwHZî�=0ï5)�*&H53sí�/.*�H5PhHs=ONO=414*�)pé�ð.=>í+é�*}ë2Psí+/.ø�ê2)+->é&*CPqõ�íBHsð
Ps*�?>*�3�-<)2í+/2é�í+14*C/UH�=>ë4Hsê2ë4H�Hs3�-</2PsíwH5íB=>/2P  �*08 ø28Aê.)È-0é�*�í+/2é�í+14*C/UHqH5=ªH535-0/2PsíwH5íB=>/2P � ú � �Ü-</21
� ú � ô0"t8¢ö�ð.*$1
	���-<)ÈPI=­é�-<ê.Hsë.35*CP}êG=0Hs*�/UH5í+-0)�é�=0/2é�ë.3s35*�/Gé&îÍFAî�-<)+)B=@õ�í+/.øÍPs=0NO*�H535-0/2Psíwô
H5íB=>/2P�H5=6�235*�íB/G14*�ê�*�/21.*�/UHs)+î08�,.=>3%*&,.-0N'ê2)B*>ì2H5ð.*�35*�)+*C-0Ps*�=<ï:Psí+ø0/2-0) � ö�(}ýqL"ï�=0)+)+=@õh*`1
FAî'Hsð.*M-0P5Ps*�3sHsí+=0/�=<ï�-ª/.*�õ�PZH53s=>FG*}Psí+ø0/2-0)nì � ú��ù=03 � ú � ì4é�-</ÍFG*M14=0/2*�é&=>/2é&ë23s35*�/UHs)+î
õ�íBHsð
Hsð.*�35*�)+*C-0Ps*D=0ï�PIí+ø0/G-<)ÈPªí+/�H5ð.*�14*�?AíÈé&*Eð2-</212PIð2-0;0*>ì5� � ú¬-</21 � � ö_(}ýqLO8 ö�ð.*
é�=0NOê.)+*&Hsí+=0/Ó=<ïhHsð.*�)È-@HsHs*C3�í+P�PsîA/2é�ð.35=0/.íÈPI*`1�=>/.)Bîò-@HMHsð.*�ê�=0í+/UH�õ�ð.*�35*'Hsð.*�/.*Cõ ->étHsíBô
?@-@H5íB=>/�=<ï%PsíBø>/2-<) � � úÒíÈPª35*��Uë.í+35*C1¢8 � *­3s*`é&=0NONO*�/G1ÒHsð2-<HªH5ð.*Í35*C->14*�3ªHs3�-j?0*�3�Ps*�H5ð.*
�235í+/.øDPI*��Uë.*�/2é�*CP�=0ï�H5ð.*�/.*�H�-</G1Eé�=0NOê2-03s*7Hsð2*�N õ�íwH5ð�Hsð.*�=>3sí+ø0í+/2-0)�Hsí+N'í+/.øÍ1.í+-0ø03�-<N
NO=414*�)×84ö�ð.íÈP%úAíBø>/2-<)¢ö_35-0/2PsíwH5íB=>/ 0 35-0ê.ð­éC-</­FG*Mí+N'ê2)B*CN'*C/UHs*C1­í+/­)+=0ø>í+é}ë2PIí+/.øOPIîA/UHsð2*&ô
Psí+P}Hs=A=>)+P7PIëGé�ð -0PMú��Iú�=>3������
	�� 
��  nPI*C*OúA*`étH5íB=>/ 8%"&8�ö�ð.*OPs=0)+ë4Hsí+=0/pì�õ�ð.íÈé�ð�í+/U?>=0)+?0*`P}-</
->1.14íBHsí+=0/2-0):PZH�-@H5*DPIí+ø0/2-0)������ �.ì�íB/2Ps*�3sHs*`1ÓFUî������
	�� 
��­ï�=03MHsð2*Dê.ë.35êG=UPI*�=0ï�-0ê.ê.35=0ê.35íÈ-@Hs*
PIH5-<Hs*M*�/2é�=414íB/2ø  nPI*C*ªúA*Cé&Hsí+=0/ � � "&ì.íÈP�PIð.=@õ�/Eí+/ ,�í+ø0ë.35*�#48

ö�ð.*�ê.3s=4é�*CP5P�=<ï:é�=0/2PIHs35ë2étH5íB/2ø­úAí+ø0/2-0)_ö_35-0/2PIíBHsí+=0/ 0 3�-<ê2ð2P�ï�=03}Hsð.íÈP�;Uí+/21�=0ï�ð2-<3�1Aô
õ�-<35*D-</21
PIîA/UHsð.*`PIíÈP�=0ï�Hsð.*CíB3')B=>ø0íÈé�í+N'ê2)B*CN'*C/UH5-@H5íB=>/2PCì_íÈPª14*`Psé�3sí+F�*C1Kí+/�NO=035*Í14*�H5-<í+)
í+/ � # 8:�u8

� �����pá��%æ���� â��­ã � �Aæ�!hß�àAá#"�ß �$�5â:á#%&"_à.æIâ:ß��

�X/�Hsð.íÈP Ps*CétH5íB=>/�õq*qF.3sí+*�&Gî�=0ë4H5)Bí+/.*qHsð2*�NO-<üZ=03�í+1.*C-0P�ë2/214*�35)+îUí+/.ø�Hsð.*�=@?>*�3�-<)+)<HZõq=�PZH�-<ø0*
14*`PIí+ø0/Íê.3s=4é�*CP5P�8Aö�ð.íÈPh=>ë4Hs)+í+/.*�ê23s*`PI*C/>H�P�H5ð.*7NO-0íB/E14*CPsí+ø0/ÍPIHs*Cê2PqíB/A?0=>)B?>*C1Oí+/­-0ê.ê.)+îUí+/.ø
NO=414*�)GHs3�-</GPZï�=>3sN�-@H5íB=>/2PC8 � *�õ�íB)+)�ë2PI*7-�?>*�35î�PsíBNOê.)+*}*�,4-0NOê.)B*�õ�ð.íÈé�ðÍ-<ê.ê�*C-0)+P:ê.ë.35*�)+î
H5=�Hsð.*�35*C->14*�3�� P�íB/UHsë2íwH5íB=>/pì`-0/21M14=A*CP¢/2=<H�35*��Uë.í+3s*�ï�=>3sN�-0)<;A/.=@õ�)B*`14ø0*>8 � *�Hsð.*C/�ê.3s=4é�*�*C1
H5=Ó- N'=>3s*E14*&H�-<í+)B*`1�*�,4-0NOíB/2-<Hsí+=0/�=0ï%Hsð2*CPs*E14*`PIí+ø0/¬PZH5*�ê2P'õ�íBHsð�H5ð.*�ð.*�)+ê
=0ï%ï�=035N�-<)
NO=414*�)ÈPC8

½���· �:�@�.���C�u�G�@���4�C�n�G���O�u�2� � ���C���@�.�0�D«­�A�`��®��

ö�ð.*OF2->PIíÈé�í+14*`-EFG*Cð.íB/G1òNO=414*C)�Hs3�-</2PIï�=035N�-@Hsí+=0/GP}í+/Ó-0F2PIHs3�-0étH�14*`PIí+ø0/Óí+P�1.*�ê.íÈétH5*C1òíB/
,�í+ø0ë.35* �.8�(%*C3s*>ìUHsð.*7íB/2íwH5í+-0)�35*��Uë.í+35*�NO*�/UH:íÈPhHsð2-<HhHZõq=�->étHsí+=0/GP�' �'-0/21 �%é�-</Íê.3s=4é�*�*C1
í+/�ê2-035-0)B)+*�)�F2ë4H'=>/.)+îò=>/2é&*>ì�í×8 *>8�ï�=>3 �  �=>3 ��"�Hs=�=4é�é�ë.3�-0ø>-0íB/KíBH�N�ë2PZH'õq-0íwHªï�=03�H5ð.*
é�=0NOê.)+*&Hsí+=0/Ó=<ï �  
��"t8�ö�ð.* �4
�,-�4DC
�	$�4�5"I�
� 	<
'�5� =<ïhHsð.*�NO=414*�)×ì¢ë2Ps*C1Óí+/Ó-�Psë.F2Ps*��Uë.*�/UH
35*��2/2*�NO*�/UHCì ->PsPsë.NO*CPªHsð2-<HD-0étH5íB=>/2P��K-</21 �D-03s*�PZH�-<3sHs*`1KFAîÒHsð.*�14*`PIí+ø0/.*`1
é�=0/UHs35=0)
( gh[UvcR�kXk kXS4R�f5bcÚURt�'\�WZÊUR5VXr�bckXR`yAWZÊ>RqWZR5VZY�k �×TCf5WZbc\`[���TC[U� �×R5ijR�[@W ��T�VZR�R�K<a>bci`T�vwR5[<WtÌ



DSW
DEN

LDTACK

DSR

csc0

LDS

DTACK

DEN = DSW + LDTACK * csc0
DTACK = DEN * (DSW’ + LDTACK * csc0)
LDS = csc0 * (DEN * DSW + DSR + LDS)
csc0 = LDTACK’ + csc0 * (DSR + DSW)

Logic equations (csc0 is additional state signal):
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1-safe Petri net
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Action
Petri  Net
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b a

#b<=#a+1

Original
Causality

Constraints

#a<=#b+1 (1.1)

(1.3)

Labelled
Petri netLPN Assembly
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Implementation

csc2 = ak + csc2*(!csc1+bk)

ar = !csc0

br = !csc1* (!csc0+csc2)

csc0  = csc2 + csc0*csc1

csc1 = bk + csc1*(!csc0+csc2)
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