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Controllers, Digital Signal Processors, Discrete 

Event Systems��

In this report, we propose a unified 

framework for control system and automation 

software design. Using this framework, 

supervisory synthesis methodology with DES 

specification can be used in design control 

software not only for single machine but also for 

machines’ integration. In the architectural design, 

basic classes of our proposed framework were 

model by Object-Oriented Analysis and Design 

Technique and presented in UML notation. 

Furthermore, in the mechanistic design, design 

pattern was used to improve the modality of our 

framework and make it more flexible. At last, 

distributed object technique-CORBA was used 

for implementation in the detail design.�

���	
����

e��	
����`v��]��tx`�x�]`����

�������v��sx]t^���bvx]b��`]�H �� ��

7������)@A"�G ¡/¢+,

(@£¤��>¥)¦§¨z{©ª«�W"

#¬$®4-¯°)}~±o�/²³)¦

§V�NO´µ¶·¸¹)�ºG �»

¼�¡$½�¾*¿O��:ÀÁÂÃ6)Ä

#Å>GÆÇÈÉÊyËÌÍ�Î:�®��

ÏÐ=��Ñ w�ÒÓ^s`���bvx]b��`]�WÔ)¡$

ÕÖÉ®��©ª«)%×�:ØÙ,ÆÇ

H+,(V>Ì½�)³ÚG�

<ÛÜÝ�®4ÌÞ�ßÌ«ÌÞ�Và�

NO)áâ³ã�äå/¢¤ w�ÒÓ^s`� ��

)ÑÚ½æçè(G¤éfê.Ìë(�µ¶

·ìí)��������rîw�)ïð�ñë

Î:V¶òóô�V-.NO)õèÐG;<

w� ®4öV~%÷·©ªÝøùú�W
�

ûüè(�ýþ®4W"L������*

W�òÁÂÃ6����H w� ����<

��	NOz
*��~)�G�



�¤���L�d�1²³)ÌÞ*

à�8�)NO�/ w�ÒÓ^s`� ����Hl

������:�6<�)���$X�Ä#

)��G�W$ñëNO)õ³/¢+,(D

6<à�Ã��è�þ �+,(���!"

������#¡�$�W%ãG�A&)Ô

)�'$��H�(�)e w� �ÑÚV*+

,C)����Ã�V-¯°X�NOGH

����-.01�������rts�]`x`�

/0`vx�î�sx`_s��)N1�@A'<2345

6�4Ë>¾�Vñë7�ÐEF)D69

8G��8��@Ae��������9:

�'<�EF�d01'<B�9:4K�

LMV²³ñë;	@A)N1�e<7�

-.EF(VñëäÃ=>()Ô?G�

����������

� ���

@-.)A¼PBeÌÍ�SC)��

�J�H@AD;�$5���<ÌÍ��"

#|EFGHI�JJ	)����`vx]^�tK`��î�sx`_�

*Q�	)���rtsx]tÓ�x`��î�sx`_�GQ�	)

��®4LMN*OP�;QoQWRÌ

Í�/¢��D.)¸S*OPSóô�:�

�TUVWé)���nô�D6��J23

7XYZ*[\EFX��/¢HDy��)

]�J�:e®^_é)8	P@A�/¢Þ

��)@AT�`=�´$a®4Q�	)�

��ÌÍ*ÌÍb)7�ï�*Þ��*Þ�

�b)D6ï��è7$Q�	��J@A

c)¬G�����),>d$He&�

>�äf/1)$ñë<�R´e����

åPghp)ij�¬�)7�k�¤��

���¦
�¤�@A�$ÀlH'?m)@

A8	�´eH p)
�)�µ¶nÑÚ0

1;	G�

� �����

�A&�%&�'()�ivt\t`�����

*+,(-.
�G/�-.*+,(;6

�:µ¶n]��;<o�
�:p6)q

Ô?��

rs� ¯.t��'(G�

Hs� Q�	�rtsx]tÓ�x`��)-.
�G"#u-

.t��'(G�

vs� w"	��t`]^]��t�^��)-.
�G>�)5

?�*+,¦���)5?�@A8	

�'(G�

xs� ´Äy/1)-.
�G�

þ��)898²QR)��z{�e&RH

-.@A�|}|)~¼�QRW|�)à

��ý��01K�LMNO*������

)���P�Mï�� \K�NO�ßç

@Ap��r`stuv�w^xx`]v�4�'?m(Efgh

�ijk�*Q�	K�z{ �rtsx]tÓ�x`�� �Ó�`�x�

/v0t]bv_`vx�ÐÐ� \NO��1P@A5�

��)-.[
��]^_`ab]c�G�

K�LMNO��Ó�`�xÒ�]t`vx`�����´e%

÷æ½«�óô´�òV�����;<R�

$'F
)��E	�w^]^�tu_��R)Ô)

$���]�K�LM	)QREf�d��

EfeK�LM;	ghP��01;	G�

�$®�B)��K�|F7� \K�É®

�����7� F��E	���	zf�

ËT�8	·z¹4���Hz{)�

èG;<�H01;	)�Ñ�;�Æ���

@Ap��r`stuv� w^xx`]vs�)� �¡É;	@

A¢£�)¤ê�HK�LM)~¥-.@A

ï���%¦`§)�9G�H]�UV�

¨é)����w^xx`]vs )/1�©ª(EF

)Ã��z´«ì��UVòd¬�Ñ<

;G���nÉ®Q�	K�NO)L��/

���)@A�z�`®G�

� �������



@¯.�PB���)
�¤¯� r�´e

B7°B)��=±eñëXäfG��=±

´e$='{|²³)>��$ w� �

´b]csx^xtbv|�)µ0�*,��;< 

\=±¶·â|²³V'<~<b23G�

¸e-.)¹òPB¤¯� H�ºC>��

�|%¦)$EF�_b���`��¤µ0��s`vsb]��

EF4�EF��bvx]b�� _b���`�ÐÐGþ·º

C>�|%¦)EF�Ôû�X;Gþ»'�

��|�)EF¡$û;)�¼¤����5

?EF�Y½¾¿��)ÀÁ�þû¶��

û{��Â�8R´:Y/1_^��tv`� � )

s`vsb]� _b���`� � *� _^��tv`� � J) s`vsb]�

_b���`�ÃGþ�� Ã Y*>��Ã|��8�

� Ã 8Y�#�1EF �Ã�r þû�¾¿

/�GH@A='>�)��<�û�#Ä

ÅÆµ0��s`vsb]��$Ç,�$û$H>�

��þÈf@A�;	Gþ��� � * Ã

$>�D6)��<�;p)Æ�Y�Ä|

/1)É\EF�_b���`��þû�#ÄEF

|H)�Ê� p'P@-.)¹òPB�>

�)¾ÂÐ4$�ËÌç¤¯� v�©¤eK�

)A¼PB�´eB7$K� wbb�G;<��

ÕÖ:}| \K�:}|�')-.t�

¤¯� xG�

Í6PÅ�e-.)A¼� p)
�

-.t�)�'|)q»¼G�

rs� ¹4�;	)��G�

Hs� >��Î<)®�G�

vs� }~¦§)SG�

H p)-.
�)���M)�Ï�ï�G�

rs� EF5�)ï��

Hs� ¤�oEFbÐ|>�)¾Â�

vs� EF¤�@AÑ�

� � !"�#$�

��IÒ1 îs�Ã^�`_tGrIÓ� H r��v�|%&

)71Ô"	�
�GÕéÖQ)01J�

+,���#¶%¦EF×�E	�Ø+,

E	Ù*ØÚ,E	ÙGH+,E	J��

�",)M�ÛÜ�����û�×�Ý)<

ÛÜÞÚ,E	8´eH>�Ñæï��ß.

<®×�Ý³+Ú,)ï�Dà*��G�


�¤¯� á�â14�T)�������

Q�ã"�����bvx]b��`]�*5?�

�î��`]0tsb]�G�

��fää�.|½æ)å0���d

z
WæÖÀÁGçè�æÖÀÁeVW��

æ¸�Ø½æÙÛÜ��G��#¶�é�

fää�.½æ)å0��GH+,E	J�

��$Z+,*+���;)>�HÚ,

E	J�Ú,×�)��Ý'�l��G�

5?�*��û;�5?�dÐ|",

½æ��):«�þY:�,)ê��)Ñ

æG���5?�dÆ$'y,Á)�ë��

fää�.ìå)å0���z
WæÖÀ

Á�dçè�æÖÀÁM�Ôí´e�î°)

��J6G||��½æ)ÛÜ��ï#¶

£�5?�)9î�ð:Ø_<ä�.�ðZ

�*+d§7��*5?�æÖÀÁ)�

èG5?�Ñ&)ÛÜ��#¶'���ä�

.|fäG yÔ"	�
�)"#»¼

���×�ÝL+,Ñ&ÛÜ)���ñ�

d·eÚ,E	×���<�®4WÚ,ÛÜ

òý¢£�5?�)9î�Y|p65?�2

3)ÛÜð:Ø_<ä�.�|e'/HÚ,

E	)�¡ûZÑæ�×�Ýóôþ§7õ

ö�÷,�)øùG�

t�")�1H4úõ®��*5?�

)Øûüð¾Ù_ä�.)Øý�ð¾Ùb)

þ�GdÆ'yJb)���'p�kÊ<_

5�*�)Ô)G�

àç����Q���*5?�E"



�����23¡´eQ�EF��~23

��_��t�tx� î�`�t\t�^xtbv�*�~23�/���t�tx�

î�`�t\t�^xtbv�G�~23�����¤�#¶

p6)23�R)~~$*>�X��þ**

+)����G����$H+,E	�$Ú

,E	)��~23ï0��·âG��5

?�®$çè�~23þ@AG�~238$

*>���)ÖQ�Wæ¸*��|	*+)

��X�G�~23
$®��",)�&

ÛÜ��P�7�WÔ)H/��7Î)*+

_[\?ÀÁ��7���G7XÆ�#�

�~23¡;<p6�~23�¤�'P��

�|Ñ&)ÛÜ���#�ûZ�5?�

�åG�

�@A)Ô?�è7H@A5?���

 !|Ò15?�@A89$1´bv�^_GvIGáI

|%&�67)8	��@A89e+,>E

f�SC����Q�´���*û´��

��É®���)~~�´�~47�~Ð

*23Ð�@��)+,>EfJe&'�Þ

+,>�/��p623#��Û4��)�

�8	*õP9��GrrIJ|�G�

� %&'(#$�)��

�ï��MÔ)H4/EFbûlH>�)

¾Â�o@A>�bD6);6�<�:Ø

$H@A>�æÖ'p�d�Æ�EFdH�

��æG �/1)NO$Q�	K�NO

�b]Ó^G���Ã�� 23�'yK������

��Ó�`�x� �`��`sx� Ã]bc`]�� �?mt��ç��

)2��W"#Ô)$oK�×�WR��K

�<�û#�ZUV)ñë7�ï��þL 

\ï��Q'y?m)Q�	89P�M��

?m)Q�	89'� �b]Ó^ |��Gçè�

�j � )���'yK����t��'´%

¦Q�	z{��yK�=>(� �x]^vs�^]`vx��

)��!"*å0f#Î:)01;	]�

�{G���Ã� 
�$�@A1P$%K�H

û;;	gh)�/1)Q�	+���<_

�Ô)�®|:o6éSºlgh) �rk�P

��~�)Q�	K�|%¦)!"G���Ã�

��ç'&�)k��MK�%&��V'K

�å0���WJ|' ���w )k�:()1

*+)01;	*,!+)S�K��b)

Y,G���Ã� É®��'Fìw)!"HS

�)Î:�-ÚG \!"1Pfä01;	

û�<aX*+|½æ)��� \!"ï

�.H ���Ã�� �rkG�Æ�@A� �rkt�

��®´£® �rk�/��/�Û�0)K�

(;	gh��00�)TU�ý��K�@A�

12/�&P) î`]0`]+TU�d3���O

�);	4G�7K�)@A���01

�bÓ^ NO�Ä#)ã5�d$@At�G�

à����H�����>�*>��b)

7�Î:"#$%¦~�!"¤��à�!

"6^]t^Ó�`� s`]0t�`4j`ss^u`� w^sstvu4�`sb�]�`�

î�^]tvu4/0`vx�j^v^u`_`vx4w]bu]^_�j^v^u`_`vx

ÐÐ!"��b]Ó^ïa�?mG7IG8I���

01�b]Ó^ ��>�7�ï�¡´;<%¦ 

\!"G�

� � �)��

HK�9J�ÕÖºyK�)pÞï$'p

)�e �b]Ó^ ��PÅ�d$�è�í|�)

5?����P@A �rkt���t�)Ô

)�"#|ãyG�

rs� %¦|�)+,>Ef�e¦@A5?

��/1�

Hs�fäd��EfJ|%¦)���

:²²@A+,>t� ;��xbÓ^s`��t�É

® /0`vx�b�vx4îx^x`�b�vx4 `x/0`vx4 `xîx^x`4

 `x�vtxt^�îx^x` Ð<	=¢K�)+,>Ef�

þe  `x��]]`vxîx^x 4̀* >^v��`��xtbv Ð<	P

?@+,>O�<)ÀÁ³+�G;<�ç

<7}~¦§)Ô)�û;)�;	A�0



û;)By+,>���Æ�@ABC��t

� ;��^vx�´eÉ® ���w^]x * �`_b0`w^]x ó

���J)+,>K��þe  `x��]`vxîx^x`�

 `x��xb_^xbv�>^v��`��xtbv Ð<	¦aXO�

<D¢��)ÀÁ��×�WæÖ)+,>G

�Dt�¤¯� 7G�

� *+,-�

nM�çEF)@A8	�*�
����

:µ¶nÑÚ01;	�Æ�@AçEE�{

;	PFÊÆ�ÑÚ01;	G�

� ./0�!1&2�34�

5?�@Az{)Ô)$1P675?��;

	e Ã�Ã06tstÓ]bc`] ��þ7�´eH

´tv�ba�G)*+�É®¼Hû623)À

Á���?mIP�nôe³+67�ý�´

e�67�)5?�Jl7KL�WMKN�

s���;<³+67)Ef´e$IOK�W

MKN� ^xv���$H ���Ã�z{))+,

>K��;	Z+,e&|�� ;��xbÓ^s`t

�)+,>�PÛH;'5?�)67´e$

E�Q6�|)+KLR��|)���lH

) ���Ã�+,>K�G;pnÆ�Ò1EF

()@A�º'5?��l)$'23G¤�

�|By238´eÉ®H�z{J�S�

By5?��³+�G�5?�67z{

|Ïy~¼��

rs� +,>Ef´®KL4��O��+,>

K��$Q6)8	PS�G�

Hs�Ò1�T8	P67Gvs�423{|E

F()~~G�

;<�01�67z{)ã5¤)��

rs� @A+,>Ef7IOK�+,>K�G�

Hs��23UV7�04+,>K�ÀÁF

6)WàG�

vs� HÑÚz{J¼Hû63)ÀÁdX

)”j^]c�^s�Ã^��îx^x`”)XYG�

xs� �Z67��7�H[lKd��23Û

NG�KL\Ê�z{/1G�

~U]^)$´:[\øù)�5?�H³+

67��||)ÀÁA�Wà� Føù|E

F´:G_'$�23�4³+67)��P

dû´:�·âG_ãFøù8$23)UV

|ï�Gû`$É'Føù� p)z{�$

�4@A)�;||FÊG�

� 5/%"634�

�z{´®5?�lKS�By5?��/�

+�ä_5?�p6B�23G¡´ûS�

5?��HÐ|5?�Â)�Èf���³

+�GH��z{)|�)Ô?K$:

��O�)+,>;	K��þûY$=a)

��ECG;<��z{01ç wb��tvu );	

N1����;ã��)ÑæGþ01��

z{)ã5¤)��

rs� @A+,>Ef7+,>K�G�

Hs��23UV7�04+,>K�ÀÁF

6)WàG�

vs� H5?�ÑÚz{675?�G�

xs�S�	³+�)+,>K��

ás�S�	/��·â23)5?��

7s� ³+=ã*+�b¦���S���

d®��+,�Ð,�G�

7�8��9��

� !%&'y�'()���*+,(

)-.
��H �|c”�'(”|Ï")d

^*~~G�

_'4||>�)äÃA/1ñë�|eäÃ

)8	�'(G�

_ã4||>�%¦)-.EF�A��+,



>t��-.t��'(���Dy�


�)@AûZ��=±)óô����

ä_�èGì��)>�D6@A��>�ó

ô���<��;	�#Ä
���þ·H

23)S�¡Z�zôUVG¤e01�

 !|%)
�PÑÚ�8û`+,>EF�

Ô)Bf�ï´e1;p)ã5n67'g�

ý��1�z³+;6��ûZ�EF

)óô���LÇ�;	@A)Ä
�

��;<�´(h��23ûZä_ijG�

_i4@A8	�'(G@A>�)5��*

@A>�D6<)5����W@A8	A$

X;)�@A>�<��>�æÖ)±�EF

(7+,>�n�23675?��d01�

z{P��þ���� ¡��'y+

,>t��o>�D6<:1P67/��p

623)5?��;<¡o�z{:Èf�

>�)��³+���Dy
�)@A

|jw"	)~¼G�

_k47�8	�'(G� !)@A�el

K��7)8	=�ì�7�k�)UV� 

F@A
�)01�åQ��¾�é)ijd

$e�>�bD6��)Äm�éÖQ®>�

¦§�Pnm�>�¦§¨%¦��ÖQ�o

Ö)>��Î:)K��;<�K�¡%¦

+,>Ef�nÉ® �b]Ó^ )NO01�/¢

H01;	@A<´eÈf×�K�d¤;

×�>�æ)K��e×�K�)8	=�ì

�)7�k�UV)�7ï��;<¡�p�

�D6�)nmG�

z� y
�H@A�´<_%¦|c)

ã³�´1�Ótv^]��]`�s^Ó�`�K�� /¢�t

��tvx`]\^�`���7��°B)>�¦§�´

en++@A���þYq&t�ÖQ�o

r¨:)st�)²³u½��;<v´/>

�� *���ñëD6O�¢��G�

01�
�)@A8	4>�D6J�åQ�

�¾�é)ijd$e�>�bD6��)

UVò�´e®>�¦§�Pnmþ�pG>

�¦§¨eK�EF)8	%¦+,>K

���K���ÖQ�oÖ)�Î:�;<

%¦+,>Ef�nÉ® �b]Ó^ )NO01�

/¢H01;	@A<´eÈf×�K�d

¤;×�>�æ)K��e×�K�)8	=

�ì�)7�k�UV)�7ï��;<¡�

p��D6�)nmG�

���H� !J|%&)-.
�"#$�

è+,>���SC)5?�67@A8

	�ýþH������)Ef(8	�|j

û;)Ef¤ w`x]t�w`x�¤eEfû;�x@

/1 w`x]t�w`x )��P³+5?�67�
�

)yzò´/1�#�M)ï�òýûè�¬

P)+,>K��Y#�7:%¦ w`x]t�w`x )

Efà�) w`x]t�w`x K��WQR*]�-.

[
)89òý'p��e&'yzâ6@

A5?�)Ef(8	¡$'y´e{«)

|P8MG}~�[\øù)�w`x]t�w`x PE

f(�e+,>PEf(P¢`=��4e

w`x]t�w`x P³+67)��G�IJ|T���)

t�G�

�|HijkJÀÁ¯)lm9 îx^x`��^]x�I

+,>lm9Bçw"	)� �;<�|;

ã��)>��â61PEF('y���

þÀÁ¯ îx^x`��^]xGGIlm)Ef¡zâ6H

;	���)��O1G�4¤�1 îx^x`��^]x

P675?��H01<|ghÂÐ�´H

Gr�Ie_�G�

:4�;��5<�

=�� >�?@�

*¬A�Xp;ò r����

<7��Ô?� ����

��7e¿Oí� 
f��@A�

��7e01í� {�1~�

¿O��Ñl6âÀ ��J�



����6âÀ� À�

"#Ñº�W�í�� -.j���

A�BC�D�

GrI�îs�Ã^�`_tÓ�`x�^�sÓ�“î��`]0tsb]���bvx]b��b\�^�]^�t��
x�`]_^��_��xt�]b�`ssb]Ó”�����������	�
�����	�
����sÓ�0b�svGÓ�vbs8Ó���sr�x�Òr�á�Ó����s�r��vs�

GHI�rt�xsÓ�rs�jsÓ�Ãb��Ó�ws�wsÓ�“��`�/0b��xtbv�b\�
�bvx]b���]��tx`��x�]`s�\b]���xb_^x`�� �
j^v�\^�x�]tvu�î�sx`_s”Ó��b�]v^��b\�
j^v�\^�x�]tvu�î�sx`_sÓ�6b�sr��wbs�r���s8�Ò�vÓ�
r����

GvI�ws��s��^_^�u`�^v��´s�js�´bv�^_Ó�“��`�
�bvx]b��b\��ts�]`x`�`0`vx�s�sx`_sÓ”����	�����Ó�
0b�s88Ó���sGrÒ�GÓ��^vs�r�G�s�

GxI�>s�´bvuÒ�bt�^v�� s�>b\\_^vvÓ�“��`��bvx]b��b\�
�`vs`�]`^�Òxt_`��ts�]`x`�`0`vx�s�sx`_sÓ”�tv����	�
��������	�������������	Ó�Ã]tu�xbvÓ�i�Ó�r`�s�
r��rÓ���sráH8ÒráHGs�

GáI�´s�js�´bv�^_�^v��ws��s��^_^�u`Ó�“�v�x�`�
s��]`_^���bvx]b��^Ó�`�s�Ó�^vu�^u`�b\�^�ut0`v�
�^vu�^u`Ó”���
���	�����	����������������Ó�
0b�sHáÓ�vbsvÓ���s7v8Ò7á�Ó�j^�s�r�G8s�

G7I�“���Ã�ÒÓ^s`��j^��tv`��bvx]b��´�tx`�
w^�`]”��j �rb��_`vx�_\u��GÒ�vÒr��

G8I�“r^x^�����tstxtbv�\]b_��v��sx]t^��î�sx`_s”Ó�
�j �rb��_`vx��x����Ò�rÒ�H�

GGI�Ã]��`�wba`��rb�u�^ssÓ�“ijk�îx^x`��^]xs”Ó�
/_Ó`��`��î�sx`_s�w]bu]^__tvuÓr�����^v�^]�� �

G�I��^xv`s����_^]�^v��k^a]`v�`�/s�>b��ba^�Ó�
�î��`]0tsb]���bvx]b��b\��`x`]_tvtsxt��w`x]t�w`xs�
atx��]`u��^]�s�`�t\t�^xtbv��^vu�^u`s�Ó��///�x]^vss�
bv���xb_^xt���bvx]b�Ó�0b�s�xrÓ�vbs�HÓ�r��7s�

Gr�I��s�Ã]^0`�^v��js�>`�_^vvÓ���bvx]b��b\�
�ts�]`x`�`0`vx�s�sx`_s�_b�`�`��^s��t`]^]��t�^��
sx^x`�_^��tv`s���///�x]^vs^�xtbv�bv���xb_^xt��
�bvx]b�Ó�0b��vGÓ�vbsrHÓ�r��vs�

GrrI�����“�t	����5?�67*
��)@A89”�Ç��7é¿���
I��Ç G7���

E�FG�

�����������	�����


� ���������

Machine

m
a
c
h
in

e

Machin

eMachine(s)

PLC

CNC

������������������

��������

WorkCell

�
¯� r�|%�¯.
��

��

��������	

�
���


�
�����	
�
�����

����
�

�
�����

�
�����
����
�

�
�����

�
�����

���������

�����������

�
¯� H� -.A¼�

sensor

B

Control
Object

A

Sensor

Object
F

task A

object E

modul
e D

task B

object
C

�����

�

¯� v� EFbûlH>�¾Â�

�������

���	�
���

���	�
�

�
����

���	�
��

���	�
��
�
����

���	�
��

���	�
��

������

������

�

¯� x� K�)-.t��'�

���

���

���

	�


���

����

��������

����

�

¯� á�Ô"	)�
��

¯� 7� +,>*BC��t��

XAutobase

Check()

EventCount()

StateCount()

GetState()

GetEvent()

SetInitialState()

Get InitialState()

GetCurrentState()

HandleAct ion()

XPlant

GetName()

AutomatonCount()

AddPart()

RemovePart()

GetAutomaton()

GetAutomatonBy()

GetInitialState()

SetCurrentState()

GetCurrentState()

HandleAction()

1* 1*


