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Field Layer
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condensed 
process information
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:3NZCEHJS\=;k�w�]L:�<E:3NZCE@;BQbz@;<�FI]LHJC7HJC�FI]cN{F1O`:(@;OLSJ:�PLCE: [ ]cN{F1FI]L:G=Q�^BL@ [ NZBLn�NZSJCE@aPLCE:�C>=TC>FI:(A&Cbz@;< [ ]LHJ?�]&?(@;A&OcNZBR=R��CEPLOLO`@;<>F�HJC1K;<INZBRFI:(n�k1f�b`=;@;P&?�]L@T@;CE:�NZB�@;O`:(<IN{FIHJBLKXC>=TC>FI:(Aop^?�]L@T@;CE:H\F�NZ?(?(@;<EnLHJBLKQFI@QFI]L:X<E: �^PLHJ<E:(A&:(BRFICx@Zb~FI]L:*NZOLOLSJHJ?3N{FIHJ@;B�k7w7NZ�Z:*NZSJCE@_HJBRFI@_?(@;BLCEHJnL:(<IN{FIHJ@;B�p
FI]cN{F�@;SJnr@;O`:(<IN{FIHJBLK�C>=TC>FI:(A&CaNZ<E:j@Zb1BL@�PLCE:�H\b1NZBo@;O`:(BDNZBLno:��TFI:(BLCEHJVLSJ:jC>=TC>FI:(AWC>FI<EPL?l�
FIPL<E:j]cNZC�FI@�V`:jVLPLHJS\F�PLO�k
u�@;BL?(:(<EBLHJBLK�<E:3NZS\FIHJA&:&<E: �^PLHJ<E:(A&:(BRFIC(pv@;BL:�]cNZCQFI@�V`:$N [ NZ<E:�@Zb.FI]L:rSYNZ?�� @Zb.<E:3NZS\FIHJA&:?3NZOcNZVLHJSJH\FIHJ:(CxHJBDAMNZBR= [ HJnL:(S\=$PLCE:(n4@$#&?(:l�tNZOLOLSJHJ?3N{FIHJ@;B$@;O`:(<IN{FIHJBLK�C>=TC>FI:(A&C(k.f�b1FI]L:_NZOT�OLSJHJ?3N{FIHJ@;BM]cNZC�FI@}V`:X<E:3NZSJH��(:(nr@;BrCEPL?�]oN_OLSYN{FEbz@;<EAopTH\FxHJC�BL:(?(:(CECINZ<>=rFI@}:(BLCEPL<E:*<E:3NZS\FIHJA&:
?3NZOcNZVLHJSJH\FIHJ:(C1PLCEHJBLKQ:(H\FI]L:(<�<E:3NZS\FIHJA&:�:��TFI:(BLCEHJ@;BLC*d [ ]LHJ?�]�AMN3=}BL@ZF�K;<INZBRF�]cNZ<En&<E:3NZS\FIHJA&:�i
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@;<xFI@&NZnLnDNZBDNZnLnLH\FIHJ@;BcNZS`]cNZ<En [ NZ<E:�SYN3=;:(<�dz�^BL@ [ B4NZC��>:(A_V`:(nLnL:(noC>=TC>FI:(A
	^ilk
w�]L:�F [ @�?(@;A&O`:GFIH\FI@;<EC [ ]LHJ?�]�@Z��:(<}NDK;<INZOL]LHJ?3NZSvPLCE:(<}HJBRFI:(<>beNZ?(:�NZBLn NZ<E:�PLO FI@4ncN{FI:NZ?(?(@;<EnLHJBLK}FI@}FI]L:(HJ<.NZ<E?�]LH\FI:(?GFIPL<E:�NZ<E:�� HJBLnL@ [ C�NZBLn�~HJB^P ��k8aS\FI]L@;PLK;]�~HJB^P �4HJCaBL@ZFX=;:GF [ HJnL:(S\=oPLCE:(n NZCabeNZ<XNZCXHJBLnLPLC>FI<EHYNZS7NZOLOLSJHJ?3N{FIHJ@;BLCaNZ<E:Q?(@;BT�?(:(<EBL:(n�p;H\F V`:(?(@;A&:(C7A&@;<E:�NZBLnQA&@;<E:�?(@;A&A&@;B�NZBLn_NZSJCE@�]cNZC�K;@T@Tnj<E:3NZS\FIHJA&:�:��TFI:(BLCEHJ@;BLC(k
8aBL@ZFI]L:(<QNZny9ZNZBRF�NZK;:&HJCjH\FICjC>F�NZVLHJSJH\F�=4NZBLn FI]L:&B^PLA_V`:(<�@Zb�bz<E:(:&?(@;A&OLHJSJ:(<ECjNZBLn :��TFI:(BT�
CEHJ@;BLC [ ]LHJ?�]DNZ<E:*A&@;C>F.@Zb�FI:(BonLHJC>FI<EHJVLPyFI:(n$HJBrFI]L:*bz@;<EA�@Zb7CE@;PL<E?(:�?(@TnL:Zk
mX@;C*8aOLOLSJHJ?3N{FIHJ@;BLCXPLCEHJBLK$A_PLS\FIH\F�NZCE�^HJBLKr:(BR9THJ<E@;BLA&:(BRFICjCEPL?�] NZC � w��*:(<EBL:(S�NZ<E:&NZSJCE@$NK;@T@Tnr?�]L@;HJ?(:jH\b�FI]L:jBL:(?(:(CECINZ<>=o]cNZ<En [ NZ<E:l��nL<EH\9;:(<EC�NZBLnoSJHJVL<INZ<EHJ:(C�NZ<E:jN39ZNZHJSYNZVLSJ:Zk
w�]L:}V`:(C>Fj?�]L@;HJ?(:_HJCX]L@ [ :G9;:(<*FI@rPLCE:}A_PLS\FIHJOLSYN{FEbz@;<EA FI@T@;SJ�^H\FIC [ ]LHJ?�] NZSJSJ@ [ FI]L:}nL:G9;:(S �@;O`:(<�FI@X?G9T]cNZBLK;:�FI]L:vF�NZ<EK;:GF>��C>=TC>FI:(A [ H\FI]L@;PyF1NZBR=_NZncNZOyFIHJ@;BLC7?(@;BL?(:(<EBLHJBLKaFI]L:xOL<E@;K;<INZA?(@TnL:Zk
f�B�FI]LHJCQ?(@;PL<ECE:Zp [ :r?�]L@T@;CE:�~HJB^P �cg;u���� NZBLn�PLCE:��Xw�NZC}NZB�:��LNZA&OLSJ:Mbz@;<}N4A_PLS\FIH �
OLSYN{FEbz@;<EA 9THJCEPcNZSJH��3N{FIHJ@;BoNZBLn���CE:(<t��f�BRFI:(<>beNZ?(:_nL:(CEHJK;BDFI@T@;SJ�^H\F3k.�c@;<�<E:3NZS\FIHJA&:jHJCECEPL:(C(p [ :?�]L@T@;CE: � w�~HJB^P ��k
w�]L:�nL:(CEHJK;B	FI:(?�]LBLH	�^PL:(C�?3NZB V`:M:3NZCEHJS\=�FI<INZBLC>bz:(<E<E:(n FI@4@ZFI]L:(<Q?(@;A&A&@;B	OLSYN{FEbz@;<EA&Cj@;<
FI@T@;SJ�^H\FIC�NZC [ :(SJS�k

Interface Layer

User Interface Layer

Information and signal processing
layer (on IPC)

Information and Signal processing
layer (on embedded System)

Hardware layer

Realtime layer

Nonrealtime layer
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r��� � ' ���1";!&��),+
w�]L:o?�]L@;HJ?(:$@Zb*N�OLSYN{FEbz@;<EA bz@;<�<E:3NZSJH��3N{FIHJ@;B @ZbX:Zk KLk N�?(@;BRFI<E@;S�NZSJK;@;<EH\FI]LA HJC�NZSJCE@ NZB
HJA&O`@;<>F�NZBRF �^PL:(C>FIHJ@;B�pL:(CEO`:(?(HYNZSJS\= [ H\FI]r<E:(KRNZ<En�FI@}<E:(SJHYNZVLHJSJH\F�=}HJCECEPL:(C.NZBLn�beNZHJSJPL<E:aOL<E@;VcN �VLHJSJHJC>FIHJ?XNZOLOL<E@RNZ?�]L:(C(k
f�B�A&@;C>F_?3NZCE:(C(p�s��u��jOL<E@;K;<INZA&C�@;B s��u���C>=TC>FI:(A&C&NZ<E:MOL<E:Gbz:(<E<E:(n�FI@�f�BLnLPLC>FI<EHYNZS�svu
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dzftsvu�i [ H\FI]o:(A_V`:(nLnL:(no?3NZ<EnLC�@;<�:G9;:(B4NZC.C>F�NZBLncNZSJ@;BL:*?(@;BRFI<E@;S~nL:G9THJ?(:(C(kf�BDbeNZ?GF3p�s��u���C>=TC>FI:(A&CjNZ<E:_N&K;@T@TnD?�]L@;HJ?(:_NZC�beNZ<XNZC�FI]L:G=o?(@�9;:(<XFI]L:Q<E: �^PLHJ<E:(A&:(BRFICX@Zb
A&@TnL:(<EB$?(@;BRFI<E@;S~C>=TC>FI:(A&C(k
8xFvSJ:3NZC>F�bz@;<�<INZOLHJn�OL<E@ZFI@ZF�=TOLHJBLKQNZOLOLSJHJ?3N{FIHJ@;BLC(pZFI]L:�ftsvu�HJC�NjK;@T@Tn�?�]L@;HJ?(:Zkvu�@;BL?(:(<EBLHJBLK
� :��yHJVLHJSJH\F�=_NZBLn�FI]L:.O`@;CECEHJVLHJSJH\F�=�FI@jFI:(C>FvA&@TnL:(<EB&?(@;BRFI<E@;S|NZSJK;@;<EH\FI]LA&C(p{FI]L:.ftsvu�OLSYN3=TCvNZB
HJA&O`@;<>F�NZBRF�<E@;SJ:Zk


r��� � +7 *��� /��1 *��" �_�. �� +1+1�4 *+
8UPLCE:(<�HJBRFI:(<>beNZ?(:4HJCMNZSJCE@ OcNZ<>F�@ZbXFI]L:4?(@;BL?(:(OyFr@Zb�N	?(@;BRFI<E@;S�:(BLK;HJBL:(:(<EHJBLK @;<MCEHJK;BcNZS
OL<E@T?(:(CECEHJBLK�CE@Zb�F [ NZ<E:}NZOLOLSJHJ?3N{FIHJ@;B �EPLC>F*NZC [ :(SJS7NZCXN&OL<E:(CECEPL<E:}KRNZPLK;:QHJC�OcNZ<>Fa@ZbvNZBDHJBT�nLPLC>FI<EHYNZSL9ZNZS\9;:Zk
	�PLHJSJnLHJBLKjN�PLCE:(<vHJBRFI:(<>beNZ?(:�HJC�BL@ZFxN�]LHJK;]LS\=_CE?(HJ:(BRFIH��c?.F�NZCE��VLPyF�@;BL:�]cNZC
FI@$F�NZ�Z:MHJBRFI@DNZ?(?(@;PLBRFQFI]cN{F [ H\FI]L@;PyFQNZB NZOLOL<E@;OL<EHYN{FI:�PLCE:(<t��HJBRFI:(<>beNZ?(:l��SYN3=;:(<(p1N$C>=TC>FI:(Abz@;<}<INZOLHJn OL<E@ZFI@ZF�=TOLHJBLK NZBLn�HJBLnLPLC>FI<EHYNZS�?(@;BRFI<E@;S [ @;PLSJn�BL:(H\FI]L:(<�V`:$NZ?(?(:(OyFI:(n BL@;<�V`::3NZC>=rFI@�]cNZBLnLSJ:Zk
�c@;<�VLPLHJSJnLHJBLKxPLO�PLCE:(<t��HJBRFI:(<>beNZ?(:(C(p{AMNZBR=XPLCE:(<t��HJBRFI:(<>beNZ?(:��^H\FICvdz?(SYNZCEC~@;<�bzPLBL?GFIHJ@;B*SJHJVL<INZ<EHJ:(C
<E:(CEO`:(?GFIH\9;:(S\=Li�NZ<E:DN39ZNZHJSYNZVLSJ:Zk��o@;C>FM@ZbaFI@TncN3=TC&PLCE:(<MHJBRFI:(<>beNZ?(:(CMNZ<E:$K;<INZOL]LHJ?3NZS�k w�]L:
PLCE:(<t��HJBRFI:(<>beNZ?(:�SJHJVL<INZ<EHJ:(C�?3NZBDV`:�nL:(CE?(<EHJV`:(n�NZ?(?(@;<EnLHJBLK�FI@&FI]L:(HJ<.PLBLnL:(<ES\=THJBLK&C>FI<EPL?GFIPL<INZS
?(@;BL?(:(OyFXNZBLnrFI]L:(HJ<.NZVLHJSJH\FIHJ:(CxNZC�bz@;SJSJ@ [ C(�
�;kahXV��E:(?GF�@;<EHJ:(BRFI:(n dz:Zk KLk �Xw*p��*w���i

� k��7SJ@ [ ��@;<EHJ:(BRFI:(n dz:Zk KLk��o@ZFIH\b�i
¾ k�s�SYN{FEbz@;<EA @;<EHJ:(BRFI:(nr@;<xN39ZNZHJSYNZVLSJ:.bz@;<�nLH\��:(<E:(BRF.s�SYN{FEbz@;<EA&CXdz:Zk KLk�~HJB^P ��NZBLn � HJBT�
nL@ [ C�i
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f�BoK;:(BL:(<INZS�pyF [ @�F�=TO`:(C��.@Zb7C>=TC>FI:(A�A&@TnL:(SJC�?3NZBoV`:*nLHJC>FIHJBLK;PLHJCE]L:(n��
�;k 	�:(]cN39THJ@;PL<EHJC>FIHJ?&A&@TnL:(SJC(p7K;H\9THJBLK$FI]L:MCEO`:(?(H��c:(n�@;<_NZ?GFIPcNZSvC>=TC>FI:(A}��V`:(]cN39THJ@;PL<_N{F
FI]L:jHJBLOLPyFIC�g{@;PyFIOLPyFIC.@Zb�FI]L:jC>=TC>FI:(A

� k.C>FI<EPL?GFIPL<INZS~A&@TnL:(SJC(pyFI]L:(CE:�A&@TnL:(SJCxCEO`:(?(H\b�=�FI]L:jC>FI<EPL?GFIPL<E:�@Zb1N}C>=TC>FI:(A

�$��
 �6'(!�� 2�0 � �&���_),+ �_/�2 �  a����0��� a��+
w�]L:M<E:(SYN{FIHJ@;B�V`:GF [ :(:(B��7SJ@ [ nLHYNZK;<INZA&CjNZBLn s�:GFI<EH ��:GFIC [ HJSJS1V`:&:(SYNZV`@;<IN{FI:(n PLCEHJBLKDNCEHJA&OLSJ:}:��LNZA&OLSJ:$�7FI]L:�F�NZCE��HJCjCEO`:(?(H��c:(n�NZCjbz@;SJSJ@ [ C(� �>f�bxFI]L:MNZA_VLHJ:(BRFQSJHJK;]RFjHJBRFI:(BLCEH\F�=<E:(nLPL?(:(C1PLBLnL:(<1N�?(:(<>F�NZHJBQSJ:G9;:(S�p{FI]L:(B_C [ H\FI?�]_@;B_N�VLPLSJV�pZH\byFI]L:�HJBRFI:(BLCEH\F�=j@ZbLFI]L:xNZA_VLHJ:(BRFSJHJK;]RFjHJC�NZV`@�9;:MN$?(:(<>F�NZHJB SJ:G9;:(S�p C [ H\FI?�]	@Z��FI]L:&SJHJK;]RF3k�8aCECEPLA&:Zp�FI]cN{F	��
QCE:(BLnLCQ@;PyFQN
CEHJK;BcNZS�H\b�SJHJK;]RF�HJBRFI:(BLCEH\F�=����NZBLn�� � CE:(BLnLC�@;PyF�N}CEHJK;BcNZS�H\b7SJHJK;]RF�HJBRFI:(BLCEH\F�=����k

I1

2I

PLC/IPC

�7HJK;PL<E: ¾ k\�;�v�T:GFIPLO [ H\FI]oSJHJK;]RFxHJBRFI:(BLCEH\F�=rCE:(BLCE@;<ECXNZBLn$VLPLSJV

����� ����� � �"!$#&%('*),+�-/.,0 '213�546��� 7,8&9,�54;:,'<4=��:,%�'>'?�6@A.B'2#�!C-/#313'>054=� 7D+E-/#&%�'F8&'>7,'>%G+�0"4�H*#&.B'F#�!I4;@346��'>-
-/#313'>0 � 7,8
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I1

I2

Measurement
system Lighting system

Error
indicator

e

yControl
system

�7HJK;PL<E: ¾ k � ��f�Bybz@;<EAMN{FIHJ@;BcNZS�C>FI<EPL?GFIPL<E:�@Zb�FI]L:jCE:GFIPLOoK;H\9;:(BoHJBo�7HJKLk ¾ k\�

w�]L:*K;H\9;:(B$V`:(]cN39THJ@;PL<INZS�CEO`:(?(H��c?3N{FIHJ@;Br]cNZCxFI@}V`:Xbz@;<EAMNZSJH��(:(n&FI@}@;VyF�NZHJB$NZB$NZSJK;@;<EH\FI]LAok
w�@&:(BLCEPL<E:�K;@T@Tnr:��TFI:(BLCEHJVLHJSJH\F�=;pyFI]L:�NZSJK;@;<EH\FI]LA ]cNZC�FI@�V`:*FI<INZBLCEOcNZ<E:(BRF3k

(0,0) (1,0) (0,1) (1,1)

(I 1 , I 2)

(0,0) (0,1) (1,0) (1,1)

(I 1 , I 2)

START

y=1,e=0

y=0,e=0

y=1,e=1Light on , 
no error

Light on,
error

Light off, no error

�7HJK;PL<E: ¾ k ¾ �v�T:GFIPLO [ H\FI]oSJHJK;]RFxHJBRFI:(BLCEH\F�=rCE:(BLCE@;<ECXNZBLn$VLPLSJV

w�]L:�NZSJK;@;<EH\FI]LA K;H\9;:(B	HJB �7HJKLk ¾ k ¾ ?(@;PLSJn V`:&:(H\FI]L:(<�PLCE:(n	FI@ [ <EH\FI:MNoOL<E@;K;<INZA @;<*FI@
nL:(CEHJK;BoN �cBLH\FI:*C>F�N{FI:jAMNZ?�]LHJBL:*@Zb��o@T@;<E:l��F�=TO`:Zk�8aS\FI:(<EBcN{FIH\9;:(S\=�@;BL:j?(@;PLSJn$PLCE:*FI]L:*bz@;S �
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SJ@ [ HJBLK�s�:GFI<EH BL:GF 
 FI@�AMNZ�Z:�N}A&@TnL:(S�@Zb�FI]L:jC>=TC>FI:(A � CanL:(CEHJ<E:(noV`:(]cN39THJ@;PL<(��c<E@;A VcNZCEHJ?_HJBybz@;<EAMN{FIHJ?(C(p`@;BL:_�^BL@ [ C*FI]L: � @ [ nLHYNZK;<INZA�bz@;<XOL<E@;K;<INZA <E@;PyFIHJBL:(C(kjw�]L:
� @ [ nLHYNZK;<INZA K;H\9;:(C.NZB�@�9;:(<>9THJ: [ @Zb ?3NZPLCINZSJH\F�=MNZBLnM��HJB�K;:(BL:(<INZS|��CE]L@ [ C.PLBLnL:(< [ ]LHJ?�]?(@;BLnLH\FIHJ@;BLCjdzC>=TC>FI:(A�HJBLOLPyFIC�i [ ]LHJ?�]oOcNZ<>FIC�@Zb�FI]L:*OL<E@;K;<INZA NZ<E:*:��y:(?(PyFI:(n�k�f�B$@;<EnL:(<xFI@
OL<E:(nL:GFI:(<EA&HJBL:*FIHJA&HJBLK;C�HJB$?(:(<>F�NZHJB$CEH\FIPcN{FIHJ@;BLC(p � @ [ nLHYNZK;<INZA&Cx?3NZBoV`:*PLCE:(n�k
8aS\FI]L@;PLK;] � @ [ nLHYNZK;<INZA&C�NZ<E: [ HJnL:(S\=rPLCE:(n�p [ : [ HJSJS�PLCE:QN�CEO`:(?(HYNZS~A&:GFI]L@Tn$@Zb7A&@TnL:(S �HJBLKQOL<E@T?(:(CECE:(CxHJBMOL<E@T?(:(CECx?(@;BRFI<E@;Sc�7FI]L:aCE@_?3NZSJSJ:(n�s�:GFI<EH`BL:GFIC(k�w�]L:XNZny9ZNZBRF�NZK;:a@Zb s�:GFI<EH
BL:GFIC�@�9;:(< � @ [ nLHYNZK;<INZA&C_HJC_FI]cN{F}FI]L:G=�AMNZ�Z:r?(@;BL?(PL<E<E:(BL?(HJ:(C&@;VR9THJ@;PLC�NZBLn FI]^PLC&NZ<E:
NMA&@;<E:jFI<INZBLCEOcNZ<E:(BRF [ N3=4@Zb�V`:(]cN39THJ@;PL<INZS�OL<E@T?(:(CECjNZBcNZS\=TCEHJCaNZBLn4?(@;BRFI<E@;SJSJ:(<�C>=TBRFI]L:(CEHJCFI]cNZB � @ [ nLHYNZK;<INZA&C(k
� @ [ :G9;:(<(p�@;BL:�nLHJA&:(BLCEHJ@;B�NZSJ@;BLK [ ]LHJ?�] H\F_HJC_BL:(?(:(CECINZ<>= FI@�NZBcNZS\=TCE:�@;<_C>=TBRFI]L:(CEH��(:oNOL<E@;K;<INZA deNZBDNZSJK;@;<EH\FI]LA�i�HJCxFIHJA&:Zk
w�]L:&CE:(?(@;BLn	nLHJA&:(BLCEHJ@;B [ ]LHJ?�] @;BL:�]cNZC*FI@rF�NZ�Z:&?3NZ<E:�@Zb�HJCXFI]L:�C>FI<EPL?GFIPL<E:&@ZbvFI]L:�nL:l�CEHJK;BL:(noOL<E@;K;<INZAok
w7NZSJ�^HJBLK�NZV`@;PyFaFI]L:QC>FI<EPL?GFIPL<E:}HJBL?(SJPLnL:(C �^PL:(C>FIHJ@;BLCXSJHJ�Z:�<E:(PLCINZVLHJSJH\F�=$@Zb�?(@TnL:Zp�A&:GFI]L@TnLC
bz@;<�C>=TBRFI]L:(CEHJC(p^9ZNZSJHJncN{FIHJ@;B�pZ:GFI?Zk18 OL<E@;K;<INZA [ ]LHJ?�]&HJC�@;O`:(<IN{FIHJ@;BcNZSLNZBLn�bzPLS��cSJSJC7H\FIC1F�NZCE�^C
[ H\FI]LHJB NrFIHJA&:Gbz<INZA&:_A&HJK;]RFjNZC [ :(SJS�V`:�VLPLHJS\FjPLO HJB	N�9;:(<>= PLBLC>FI<EPL?GFIPL<E:(n [ N3=;kMw�]L:<E:G9;:(<ECE:oHJC}NZSJCE@4O`@;CECEHJVLSJ:Zp1�j:Zk KLk�FI]cN{F�N�OL<E@;K;<INZA HJC [ :(SJSxC>FI<EPL?GFIPL<E:(n [ H\FI]�<E:(PLCINZVLSJ:?(@TnL:jVLPyF�BL@ZF�bzPLS��cSJSJHJBLKQ<E:3NZS\FIHJA&:X<E: �^PLHJ<E:(A&:(BRFIC(k
w�]L:}@;OyFIHJAMNZS~CE@;SJPyFIHJ@;B4HJCa@Zb�?(@;PL<ECE:�NMOL<E@;K;<INZA [ ]LHJ?�]�CEPLH\FICXV`@ZFI]DFI]L:_<E: �^PLHJ<E:(A&:(BRFIC(�CEPLH\F�NZVLSJ:XFIHJA&HJBLK}NZBLn$C>FI<EPL?GFIPL<INZS ?(SYNZ<EH\F�=�NZC [ :(SJS NZC�<E:(PLCINZVLHJSJH\F�=�@Zb7?(@TnL:Zk
s�:GFI<EH�BL:GFICjNZ<E: [ :(SJS1CEPLH\FI:(n�FI@rCE]L@ [ ?(@;BL?(PL<E<E:(BL?(HJ:(CjHJB�OL<E@T?(:(CECE:(C(k}w7NZ�Z:}bz@;<X:��LNZA&OLSJ:
N4nL<EHJSJSJHJBLKoOL<E@T?(:(CEC(k u�@;BLCEHJnL:(<_FI]L:�bz@;SJSJ@ [ HJBLKD<E: �^PLHJ<E:(A&:(BRFIC_bz@;<}N4OcNZ<>F}@ZbaN�nL<EHJSJSJHJBLKOL<E@T?(:(CEC(��C [ H\FI?�]r@;B�nL<EHJSJS|:(BLK;HJBL:Zp^FI]L:(BrSJ@ [ :(<�FI]L:anL<EHJSJS �^PLHJ?��^S\=;k�f�B�FI]L:a9THJ?(HJBLH\F�=�@Zb~FI]L:A&:GF�NZS�p|CESJ@ [ nL@ [ B4FI]L:}N �yHYNZS A&@�9;:(A&:(BRF*@Zb1FI]L:_nL<EHJSJS�pcnL<EHJSJS HJBRFI@&FI]L:_A&:GF�NZS�p`N{b�FI:(<�FI]L:]L@;SJ:.HJC�?(@;A&OLSJ:GFI:Zp^A&@�9;:.FI]L:�nL<EHJSJSLPLO [ NZ<EnLC�HJBMN �yHYNZSLnLHJ<E:(?GFIHJ@;BMNZBLn&C [ H\FI?�]�@Z�rFI]L:�nL<EHJSJS:(BLK;HJBL:Zk
f�B FI]L:DHJBRFI:(<EOL<E:GFI:(n6s�:GFI<EH�BL:GF�@Zb��cK;PL<E: ¾ k � p [ :4BL@ZFIHJ?(:$FI]cN{FM@;PyFIOLPyFIC&FI@ [ NZ<EnLCMFI]L:OL<E@T?(:(CECrNZ<E:o?(@;BLBL:(?GFI:(n [ H\FI]�FI]L:DOLSYNZ?(:(C�NZBLn HJBLOLPyFIC&FI@ FI]L:�dzSJ@;K;HJ?�i_?(@;BRFI<E@;SJSJ:(<&NZ<E:PLCE:(n&FI@jnL:GFI:(<EA&HJBL:�FI]L:.C [ H\FI?�]LHJBLK�@Zb`FI]L:�FI<INZBLCEH\FIHJ@;BLC�d�FI]LHJC�HJC�?3NZSJSJ:(n �>?(@;BRFI<E@;Sc@;<EHJ:(BRFI:(nHJBRFI:(<EOL<E:GF�N{FIHJ@;B 	�NZ?(?(@;<EnLHJBLK}FI@�~H\F ��� ��� ilk
hXVR9THJ@;PLCES\=$FI]L:QC>F�N{FI:(CX@Zb�FI]L:_s�:GFI<EH7BL:GFjNZ<E:QK;H\9;:(B4VR=4NZSJS~FI]L:QFI@;�Z:(BLCXHJBoFI]L:_nLH\��:(<E:(BRF
OLSYNZ?(:(C.@Zb�FI]L:jBL:GF3k
f�F�HJC�NZSJCE@jO`@;CECEHJVLSJ:�FI@jCE:GFvPLO&A&@TnL:(SJC7bz@;<�:G9;:(BRFICxNZBLn�CE:(<EHJ:(C�@Zb�:G9;:(BRFIC�PLCEHJBLK�s�:GFI<EHcBL:GFIC(k
�	�"'*��%�� 7,'*�=4;'>'�
 .,.B'>7 13� )�




� � ������� ������� � ��� ��� ���� � � 
���� � ��� ���  ��� 
 ��� ��� ��� � 
��	
 ��� � 


(y,e) Output of control system

(I1 , I 2) Inputs to control system

(0,0) (1,0) (0,1)

(1,1)

(0,0)

(0,1)

(1,0)

(0,0)

(1,0)
(1,1)

(1,1)
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upper end position reached

retract drill

lower drill
slowly

quickly
lower drill

Start button pressed

hole complete

metal piece reached

drill motor on
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Read file

Write File
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Connectors for i/o−Boards

Bus−system

Board 2Board 1
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Class−Name : Entity−Name

Local Memory

Membership Function 1

Membership Function 2

Membership Function 3
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Uni−directional data flow

Bi−directional data flow

Bi−directional data flow

Entity 1 Entity 2

Arc

Place

Entity 1 Entity 2

Entity 1 Entity 2
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EngineOff
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τf
Tank full

Tank empty
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Set Flag
Eng. On

Check
Port

CEngine : m_Eng

EngineOn

EngineOff
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Additional Block−Block connections
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Embedded System
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FreeBoard

Data Members

CIOBoard

I/O−Board device 
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Additional data
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The base class

�7HJK;PL<E: ¾ k � �;��w�]L:j:��TFI:(BLnL:(n4:(BRFIH\F�= [ H\FI]$A&@;<E:XbzPLBL?GFIHJ@;BcNZSJH\F�=
f�b [ : [ NZBRFxFI@}nL:GFI:(<EA&HJBL:�FI]L: [ ]L@;SJ:a@;<xN{FxSJ:3NZC>FxA&@;C>Fx@Zb~FI]L:XC>FI<EPL?GFIPL<E:*@Zb~FI]L:X?(SYNZCECE:(CnL:(<EH\9;:(n bz<E@;A FI]L:$VcNZCE:$?(SYNZCEC_�jHJB @;PL<}:��LNZA&OLSJ: [ : [ @;PLSJn�nL: �cBL:oN�K;:(BL:(<EHJ?$V`@RNZ<En]cNZBLnLSJHJBLK_:(BRFIH\F�=&��FI]L:(BrFI]L:*OL<E@;VLSJ:(A�HJC(pTFI]cN{F.HJBrN}A&@;<E:XCEO`:(?(H��c?*nL:(<EH\9;:(n$?(SYNZCEC(pLCE@;A&:
@;<�:G9;:(B4NZSJS�@Zb�FI]L:jHJBL]L:(<EH\FI:(nrbzPLBL?GFIHJ@;BLC�]cN39;:jFI@&V`:*<E:(OLSYNZ?(:(no@;<�:��TFI:(BLnL:(n�k
w�@}@�9;:(<E?(@;A&:aFI]LHJC�OL<E@;VLSJ:(Aop [ :XnL: �cBL:*CE@}?3NZSJSJ:(nM@�9;:(<E<EHJncNZVLSJ:(C(kvha9;:(<E<EHJncNZVLSJ:(C�NZ<E:�9THJ<t�FIPcNZS�bzPLBL?GFIHJ@;BLC [ ]LHJ?�]�]cN39;:&NMV`@Tny=4NZBLn�NZ<E:_nL:(?(SYNZ<E:(n�NZC*N�BL@;<EAMNZS bzPLBL?GFIHJ@;B�k*w�]L:(HJ<<E:(nL:(?(SYNZ<IN{FIHJ@;BDHJBDFI]L:_nL:(<EH\9;:(n�?(SYNZCECE:(CXSJ:3NZnLC�FI@rNMBL@;BT��:��y:(?(PyFIHJ@;B�@Zb�FI]L:_VcNZCE:_?(SYNZCECE: � C
HJA&OLSJ:(A&:(BRF�N{FIHJ@;B}@Zb�FI]L:�bzPLBL?GFIHJ@;B&VLPyF�@Zb�FI]L:�@;BL:anL:(?(SYNZ<E:(nMHJB�FI]L:�nL:(<EH\9;:(n�?(SYNZCEC(kv�^FIHJSJS�p
FI]L:(HJ<a?(@TnL:_HJCXOL<E:(CE:(BRF�NZBLn4FI]L:_@�9;:(<E<EHJncNZVLSJ:(CX?3NZB�V`:_?3NZSJSJ:(n4VR=4:��yOLSJHJ?(H\FIS\=$?3NZSJSJHJBLK�FI]L:



¾ � ������� ������� � ��� ��� ���� � � 
���� � ��� ���  ��� 
 ��� ��� ��� � 
��	
 ��� � 


CExtIOBoard

Data Members

InitializeBoard

FreeBoard

DataTransfer

SetBufferSize
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CExtIOBoard

Data Members

Free Board

Initialize Board

Data Members

InitializeBoard

FreeBoard

SetIOMemory

ReleaseIOMemory

CIOBoard

The base class

Functions which 
override the ones
in the base class

Member functions 

replaced by

Member functions

Overridables
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Data Members

FreeBoard

InitializeBoard

CExtIOBoard

SetIOMemory

ReleaseIOMemory

�7HJK;PL<E: ¾ k � � ��8 �tFI:(<EA&HJBcNZS 	{��SJ@T@;�}N{F�FI]L:j:(BRFIH\F�= [ H\FI]o@�9;:(<E<EHJnLnL:(B$bzPLBL?GFIHJ@;BcNZSJH\F�=

Data Members

InitializeBoard

InitializeBoard

FreeBoard

SetIOMemory

ReleaseIOMemory

CExtIOBoard

Function of
derived class

Function of base class
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�	:�]cN39;:�nL:(CEHJK;BL:(n�:(BRFIH\FIHJ:(C�NZ?(?(@;<EnLHJBLK*FI@jN*?(:(<>F�NZHJB�OL<EHJBL?(HJOLSJ:Z� @;BL:�:(BRFIH\F�=}]cNZBLnLSJ:(C�@;BL:
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Hand out money

Take in money

Withdraw money

Deposit money

CCustomer:MeCBank:Sparkasse

Amount of moneyAmount of money
Data MembersData Members
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CMatrix

~CMatrix

int Create(sizeX, sizeY)

int Fill(colour)

CMatrix

Data−Field and Members
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Pointers to L
ines

Data Field
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Node:Node1 Node:Node2 Node:Node3

ObjectList:List

Node* m_firstnode;
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User−Interface / Program 1 User−Interface / Program 2

Direct Software Access
Input Device Drivers / 

Direct Software Access
Output Device Drivers / 

Input devices Output devices

Software Layer (e.g. X11)
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Start

Initialize all

Acquire Keyboard
input

A B C D E

Input 

Action C

Action D

Cleanup

End
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Start

Initialize all

Acquire Keyboard
input

No Exit Yes

Key pressed ? 

Action D

Cleanup

End

Start

Initialize all

Yes No

User Input ? 

FIFO

FIFO
Input from Compute
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Acquire User Input

Initialize All

BEGIN

press action
Button A

Input (Coordinates, Mouse pressed, Mouse moved)
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Acquire User Input

Initialize All

BEGIN

press action
Button A

Input (Coordinates, Mouse pressed, Mouse moved)Memory for Message 
Queue

Message 9

Message 10

Message 8

Message 7

Message 6

Message 5

Message 4

Message 3

From OS

to Application
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double m_output
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Scope

double m_min,m_max
int m_Yrange, m_Xrange
int m_Xmin, m_Ymin
QSlider *QSlider_Y,*QSlider_X

QList<Valuenode> *m_scopelist
Valuenode* m_node

SliderXmoved();

RemoveValues();

AppendValue();

paintEvent();

initDialog();

SliderYmoved();
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Anzeige des Pipelineinhalts Auswahl der Operationen 

Starten und Stoppen 

der Ausführung entfernen

Operator aus Pipeline
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COperator

Initialize()

Cleanup()

Operation()

ShowParamDialog()

Data

CObjectList:OutputVars

�/GEH�	>U_=42Z` � b��F���_=\[�9�ADU_GE=\7Y9<=\])=\7Y9<GL98KË]>GyVXHDU<VXN AX?|9<;>=c��VXQ_GE[@ADST=\U<V�9<ADU



� � � ���������
	��� � �7� � ��� � � � 	 �

CRGBScreen:
Screen1

CFileSource:
Source1

CSobel:
SobelOper1

CRGBScreen.
Screen2

CNode:Node1 CNode:Node2 CNode:Node3 CNode:Node4

CObjectList

Parameters Parameters ParametersParameters
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