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kmZ[ū á̀ Z�l�uYb[_4WY]�ã�WY]"æ4]�W�]�þ[X[W̄ U�b�U�å̀ u�p�b[lmU�̂�]Vū gt]"btå�ū á"U�W¬ç�ÞmZ[]
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Thing

Electrical
Machine

Light Bulb

Motor

Component hierarchy

Behavior description of components

Light bulb: voltage = high -> emmission = light
            voltage = low  -> emmission = dark

Motor: current = high -> rotation = fast
       current = low  -> rotation = stationary

Electrical Machine: supply = on  -> operate = yes
                    supply = off -> operate = no
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]�þ[X[W¯U�b�U�å�uYp4bol�p�qdä�p�å�Z
á"U�l�]"l
U�^`]8u¯gt]�b�å`u¯á"U�WdU�åmå�Z[]!l`]�á�p�b�g�WY]"æ4]�W$p�qÍU�ä[l�å`^hU�á�å�uYp4bjç

D�qmk�]
b[p�kÌá¥p4b[l`uËgÙ]"^Bå`Z[]�á"U�l`]�ã¬äFU�l�]}gÂgtu¯U�_�b[p4l`uYl8Xo^�p[á�]"l`lBuYbtæ4p�W�ætuYb[_�å`Z[]�a�U�X[X[uYb[_
:�U�l7]�þ[X[W¯U�uYb[]�gfu�b�l�]�á�å`uYp4b�ú[çYî
>Fp�q�å`Z[]mWY]"æ4]"Wrã�úm]�þ[X[W¯U�b�U�å`u�p�bVqs^�p�a á"U�l`]!î/å�p
å`Z[]�Xo^�p4äoW�]�a
gt]�lhá�^`u�Xoå�uYp4b�p�qÍá"U�l�]�ú?:s_�]"b[]"^�U�å�p�^@k�p4^`v�l}c[^`]"W¯U}à�uYl8á�WYp�l�]�g$coä[ß[åVå�Z[]!äoß[WYä�l`åhU}àtl@g[U�^�v�>
k�]èá�U�bÂU4á`Z[uY]"æ�]�å�Z[]�a�U�X[Xou�bo_�p�qmå�Z[]
q¬U�ß[WYå�à�á�p4aSX�p�b[]"btå¶:�Ñ8Ä�Â'É�Ï�Ò5>�qs^`p4a.á"U�l`]ëî
å�p
å`Z[]�^�]"W¯U�å�]�g&á�p�a�XFp4b[]�b�å¶:vÑ'Ä�Â8É�Ô5Õ�>�ç8D�bëå`Z[uYl!l�uYå�ßFU�å�uYp�b�k�]�á�U�b&l�]�]�å�ZFU�å!U�gtu¯U�_4bop4l�uYl
U�g[U�X[å�U�å`u�p�b!uYl�á�p�a�X[WY]"å`]"WYàBU4á`Z[uY]"æ�]�g
ätà!]�þ[X[W¯U�b�U�å�uYp4b
a�U�X[X[uYb[_Fç1�mp�k�]"æ�]"^�c�uYbB_�]"b[]"^�U�W�c

W18
"on"

W18 /  R7
"off"

closed

R7switch
"on"

R7 / L2
"off"

stay dark

broken

Electric bulb L1

Case 1

Relay7

L1
"dark"

stand still

W65
"on"

W65 / R9
"off"

closed

R9switch
"on"

R9 /  M1
"off"

broken

Motor M1
Case 2

Relay9

M1rotation
"stationary"

W
"on"

W / R
"off"

closed

Rswitch
"on"

R / C
"off"

doesn´t
operate

broken
electrical machine component

Relaygeneral

Coperate
"no"

Level 1

Level 2

Wire

Wire65

Wire18
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U�a�U�XoX�]�g�U�ä[l�å̀ ĥU4á¥å8l̀ p4WYß[å̀ u�p�b�b[]"]}gtl!å�pSä�]
̂�]¥ê�b[]�g*å�p�kmU�̂�gtl!U�á�p�b�á�̂�]�å�]�gtū U�_�b[p4l̀ uYlmu{q
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vtuYb�g�p�q
^̀ ]�ê�b[]"aS]"btå@U4g[U�X[åhU�å�uYp4bSkmuYW�WFäF]BU4g[gÙ̂�]"l̀ l�]�g�uYb�l�]}á�å�uYp4b�ðoç�î�ç



fhg¨Þ �7q©z�{|s��wm!}�k?xBn�u8�«¥=}�syqoq!tvq_��±_ª=­!kß¥¼�6j � �|���|�_p/r1k5�

D�b å�Z[]*qsp4WYWYp�kmuYb[_�c7k�]�kmu�WYW
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å�Zo]fiFò
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Ùô/-h÷Êö»�)-�	�ô*à/�Ùô/�'��ôjq�p4^�aSl
å�Zo]Bgt]"l`u�^`]�g�l`p4WYß[å�uYp�bdç
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uYb[_!U4g[U�X[å�]}g
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å�Z[]
á�p�a�X[WY]"å`]!l�XF]�á�urê¨á"U�å�uYp4b£:�]"l�XF]�á�u¯U�W�WYà�å`Z[]
_4]"p�a�]"å`^�à�>mp�q�å�Z[]�gt]"l`uY^�]�g�k�p4^`v�Xou�]}á�]6:�_4ptU�W
l�å�U�å`]1>
å�p�_4]"å`Z[]"^
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>"ç ÿ uY_4ß[^`]�¸&l`Z[p�kml�å�k�p&]¥þoU�a�X[WY]"l�qsp4^
^�p�åhU�å�uYp4b�U�WYW�à�ã�l�àta�a�]�å�^�u¯á�k�p4^`v�Xou�]}á�]"l�cFkmZ[u¯á`Z�ä�p�å�Z�ZFU}æ4]
å�p�äF]!a�U�btßtq¬U4á¥å�ß[^`]�gSp4ß[åmp�q

operator sequence:

#3

#1 #2

Case1:

Case2:

#6
#4

#5 operator sequence:

1. chuck(#3)
2.  raw-cut (#1)
3. groove(#2)

1. chuck(#6)

2.  raw-cut (#4)

3. groove(#5)
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p4b[WYà�á�p�æ�]"^@U
á�]"^�å�U�uYb�X�U�^�åmp�q�å�Zo]8k�p4^`vtX[uY]�á�]
:�U�^�]}U�é�ê�uYb á"U�l�]&î1>�l�p�å�ZFU�å�p4å`Z[]"^
X�U�^`å�l�p�q8å�Zo]�Xou�]}á�]�^�]"a�U�uYb U�á"á�]"l`l�uYä[WY]�qsp�^Bå`Z[]
l`ß[ä[l�]}ý4ßo]"btåèá�ßoå�å�uYb[_�p4XF]"^�U�å�uYp�b[l�ç�D�b&å�Z[]�l`]�á�p�b�g&l`å�]"XÀp�q@å�Zo]�X[^`pÙgÙß�á�å�uYp�b&X[W¯U�bdc$å`Z[]
WYp4bo_�á�àtW�uYb�gÙ^�u¯á"U�WdU�^�]�Ulé|ÏBa�ßol�åmäF]!^�]"aSp�æ4]�g`:�^hU}k�ã�á�ß[å9>2qs^`p4aÛå�Z[]�a�p4W¯g$çtüVb[WYà�kmZ[]"b
å`Z[uYlâU�^�]�U
uYl@á�p�a�X[WY]"å`]"WYà�X[^�p[á�]"l`l�]�g c�å`Z[]!l`a�U�WYW�U�^�]�U¶é�ë�ä�]�á¥p4a�]�l@U4á"á�]�l�l�uYä[WY]BU�b�g�á�U�b
äF]!a�U�btßtq¬U4á¥å�ß[^`]�g�ätà�U
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p4XF]"^�U�å�uYp�b[l8á"U�b�p4b[WYà�äF]
]�þ[]�á¥ß[å�]�géu�b�å`Z[]
a�]"btå�uYp�b[]�g�p�^hgt]�^�ç
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äF]"å�k�]�]"b&å�Z[]�á�ß[̂`̂�]"btå!Xô�p4äoW�]�a6U�b�g�å̀ Z[]�á"U�l̀ ]BuYb�å̀ Z[]èá�U�l�]
ä�U�l�]4ç|D�q�å�Z[]
l�uYaSu�W̄ U�̂�uYå�à@uYl7å�ptp@WYp�k!c}å�Zo]ml�]�U�̂há̀ Z�l�X�U�á�]@kmZouËá̀ Z
Z�U�l7å̀ p8äF]må�̂�U}æ4]"̂ l̀�]�g�á�U�b�]"æ�]"bBäF]�á�p�a�]
l�p�W̄ U�̂�_4]�ctå�Z�U�å�b[p�l̀ p4WYß[å̀ u�p�b�á"U�b�äF]Vqsp4ß[bFg�uYbŜ�]�U�l�p4bFU�ä[WY]
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