
���������
	��
����������������������������� � �!�"�$#%�!�

&('*)�+,'.-/)10

2 3�4,576$8:9<;/=?>.6A@CBEDFBG9<6$H

2 IJBEKL6$HNM*OPK
KRQCSTBE8%UV9:BWSCX 3�4,576$8A9"=!Y I�MJ3�=

2 Z�8A9[BG@P6�3�4,576$8A9[DJU\STH^]�6%9`_aO\bFc�IdO\efOPgWO\Xih

2 MjU\DF6�kl9[QTHmhonqpdBErE9sklh,D79<6$K

2 kl6$STD7O\b$tuZ�8A9[QCUi9<O\b�U\SCHvM*OPSP9<b<OPg�kPhCD79<6$K
D

2 w�STBGxT6$H!yNO,HC6$gWBESCXzpdU\SCXPQCUiX\6 {|w�yvp�}

2 p�BESCc,BWSCX~I�MJ3�=v_�BG9[•!w�y?p

2 =?r€U\K
BEgGh�OPS 9[•C6s•‚6%4!_�BG9[•�9[•,6$BWb�w�yvpƒeuBW8A9[QCbF6$D

„



�����

���j���
	

�
��������� ���

�����!n��

 "!

�

�$#�nPDF6&%

�

'

#

 )(

�

n��

*

 +!

�

�$#-,.#

 )(

�0/

#

 )(

�21

�����

35476+8

 "!

�

�$#�,:97;

<>=

 +?

'

{

 "!

�

�$#V}

 A@

n

�

 "!

�

�$#&BC,:9

 A@

;5D

 "!

�

�$#

E7�

��F

�

'

{

 +!

�

�$# }

 HG

n

�

#

 I(

�KJ

,ML

/

 "!

�

�N#-,

 "!

�

�$#&BODP9

 HG

;

Q

R�S

)�+UTo-WVm)YX[Z
\q+^]>_�-AVa`KbdcfeOghTjiWklVmV^Von�)
To-WprqsX

{|Um} U\S�O\e 6 b<UV9[BWOPSut

=d�

?�!

_�•TBW8:•1tTXPBG@P6$S!U
KL6$DFD<UiX\6PtCOPQ,9<eTQ,9[Da9:•,6 SlQTK 4 6 bJOPr�9:BWKL6$Da9[•TUV9

KL6$DFD<UiX\6�O,8%8 QCb<D.BES 9:•,6�4uQ>vf6 b�w

{ 4 } U\S�O\e 6 b<UV9[BWOPSux

��yjz

 

tH�

!

�

_�•TBW8:•^UieTef6$STHCDJ9<OL9[•,6�4TQ>vf6 bJ9[•C6�KL6$DFD<UiX\6�8 QCbFbF6$SP9[g h!UV9

9[•C6�•,6$U\H!OPr�9[•C6�4uQmv 6 b tCeTbFO @,BEHC6 H�9:•,6�4TQ>vf6 b�BED.SCOi9�6 KLeC9`h�O\b.U\gWbF6$U\H,h!r QCgEg{w

{|8 } U\S�O\e 6 b<UV9[BWOPS

!{ "!

�

?� 

t"_�•,6 bF6 4lh!ULDF6&%lQC6$ST8A6�OPr�KL6$DFD<UiX\6$DJBED.UieTef6$STH,6$H�9<OL9[•,6�4TQ>vf6 b

6}|,8%6 eC9J9[•COPDF6�KL6$DFD<UiX\6$D.r O\bJ_�•CBE8:• 9:•,6 bF6�BED.SCO
bFOmOPK U\bF6�HTBWD<8 Uib<HC6 H‚{ 9[•,6�4uQmv 6 b�BWD

gWBWc\6 U
gWBEr€6A; 4fOPUi9�OPS 9:•,6�I.B 9:U\SCBE8\n e 6 O\eTgW62%mQ,6$QC6s9<O
X\6%9.OPS1tT4TQ,9�OPSC8%6�9[•,6�4 OPUV9�BWD�r QCgEg

U\gWgo9:•,6�b<6 K
U\BESTBWSCX
e 6 O\eTgW6�Uib<6�gW6 r 9�4f6$•CBESTHu}�w

{|Hf} U\S�O\e 6 b<UV9[BWOPS

y>�

?o~

�

 +?

_�•,6 bF6 4lhPtugWBWc\6�9[•C6�O\ef6 b<UV9:BGOPS

!{ "!

�

?� 

t\tTU
DF6&%mQ,6$ST8%6�OPr

KL6$DFD<UiX\6$DJBED.BESCeTQ,9.9<OL9[•C6�4uQmv 6 b tC4uQ,9J9:•CBEDa9:BWKL6s9[•C6�KL6$DFD<UiX\6$DJOPS 9[•C6�6$SCH!OPr�9[•C6

D76&%mQC6 ST8%6�UibF6�U\8 8%6 e,9<6$H _�•TBEgG6�9[•,OPDF6�UV9.9[•,6�r€bFOPSP9�UibF6�HTBWD<8 Uib<HC6 H^BEr�9[•C6%b<6�BWD.SCOLb<OlOPK

{ 9[•C6�KL6$DFD<UiX\6$DaUib<6�U\8A9[BES,X
gEBGc\6�ef6$SCXPQCBESTD%tTeTQTDF•TBES,X
OPQ,9a9:•,6�KL6$D<DFUiX\6$DJU\gWbF6 UPHmh�BES~9[•C6

4TQ>v 6%b.OlSC8%6s9[•C6�4uQ>vf6 b�BWD�r QCgEg }�•

€



� \Yi��
]C- \��

t

=��

?U!

�

@

n

�

t

=��

?�!�G

nd�

t

=��

?�!�G

,

*

{

 +!

�

�$#����O�

@
	

}

x

��yjz

 

tH�

!

�

'

{

 "!

�

�$#V}

*

 +!

�

�$#���
����P{A��������
V}

 "!

�

�N# B ,

 "!

�

�$# D 9 •C6$U\H

 "!

�

�$# ;

!{ "!

�

?� 

t

'

{

 "!

�

�N# }

#

@

nPD76&%

�

 "!

�

�$# B , {�
��������&� }�� {

 "!

�

�$# D #

@

}

y>�

?o~

�

 +?

'

{

 "!

�

�$#V}

#

@

nPD76&%

�

�

#�n\DF6&%

�

2

# D

 +!

�

�$#�BC,

 +!

�

�$#YDa#

@

#

J

, 9 ;��

*

 "!

�

�N#�BC, �����

�

�

0 \���-�����)! #"$��% )�+�V'&}V,-(�*)Yi`) ]>_�+T)7k+ -,

.!/
=��
�������

#

� �f�

0

„21

0

Q

n

� ���-�}��� �f�

0

„

J

,

0

Q

35476+8

0

„

�

3r4�6"8f/
0

Q

�

35476+8

<>=

 "?�3

,

0

„

�

<m=

 "?

E
�

��F

�

3

,

0

Q

�

E7�

��F

�

.
�

�

?

#54

�}�

3

,

0

„

�

E
�

�dF

�76
0

Q

�

<>=

 "?

8



l.J
oi

n

Join

r.
Le

av
e

l.J
oi

n

time time

... ...

Transfer

r.
Jo

in

l.L
ea

ve

right bufferleft buffer

JoinAndLeave

�

BWXPQCbF6 
\n euU\D<DFBG@P6�6%@P6$S\9:D

Transfer

r.
Jo

in

l.L
ea

ve

r.
Le

av
e

l.J
oi

n
l.J

oi
n

l.J
oi

n

Join

Join

Join

Leave

right bufferleft buffer

time time

... ...

�

BGXlQ,bF6��,nqU\8A9[BG@P6�6%@P6$SP9[D

�

&����l)
TC]	��
 k+�* 

�

-
� )! �� ���

2 3�4,576$8:9<;/=

�

UPS�6}|,8%6$gEgG6$SP9.9<OmOPg1r€O\b�KLO,HC6 gEBES,XzHTUV9[U
D79[UV9<6$D

�

4uQ,9�HCB��
8 QTgG9�r€O\b.KLO,HC6$gWgEBES,XzbF6$U\g ; 9[BEKL6�8%OPSC8 QCbFbF6$SP9�D/hCD79<6$K
D

2 IJBEKL6$HNMJk��

���

OmO,H^r O\b�DFef6$8 BWr hCBES,X
9[•C6s9[BWKL6$H�eTbFO,8%6 D<D.U\STH!8%OPK
K�QTSTBW8 UV9[BWOPS

�

pdBWc\6�M.k���tu8 QTK 4f6 b<DFOPKL6"9[O
8 UieC9[QCbF6s9[•C6�HTUV9[U
D/9[UV9[6�OPr�U
8%OPKLeTgW6}|�D7hCD/9<6$K

2 IJBEKL6$HNM*OPK
KRQCSTBE8%UV9:BWSCX 3�4,576$8A9"=�nTUL4ugG6$STHTBWSCXzOPr 3�4,576$8A9F;/=?U\SCH^IJBEKL6$HNMJk��

�
)
iWk ]m)! �� \�+ �

�

= �\3�=N_�B 9:•NM.k���n

�

BWD<8:•,6 b t k,K
B 9[•1t"!�6 b<BE8[c tfk,QT•Cg|t"#jOPgG9<OPS1t"!"U @CBW6$D%tC•‚OmO,HC8%O,8[c •)•)•

�

=N_�BG9[•vMJMJk n

�

U\gEgWO$_JU hPtokl9<O,HCHTUib79$tuI�UiXPQT8:•TB tfZ�b<Uic,B •)•)•

$



�

-
� )! �� \ � � � ��-WT k ]C-���) &����l)
TC] 
 &

�

� & 
�,

���������
	���
������ ���

�������������! #"��

$

�&%���'����)(+*,�-�/.+0�132

4!57698

���������;:=<�>

?

�/�

@BA

�C�D�����
E

�!F��/�

���������#G7:=<��!F
>!HI�C�������

J ���LK+M��

@BA

���������
E

���������#G7:N����������O PRQ

$TS

���

A

���������
E�U

V K+��W

3

: � �-�,���YX

$

��%��!F+�[Z

?

�/�3\^]I_a`7bYc 695 _�� d

e �

S

M��

3

:f� �C�D�����hg :=<i>D�YXI���9(
*j��k

$TS

���

A

���������
EiZ J ���LK
M���\^]�_a`7bYc 695 _��

$

l
`

695

3

:nmpoqX

A

V
K
�&Wsr

e
�

S

Mt�+E�\Io

u

v
��VO]m+�klT ]^VOq�� ]ok

S

�Twyx

1

w�z � � {}|�~,•/€,•h‚t|ƒ‚a„/…†€#‡3ˆ,‰&€
|�|#Š ‹7„�|5�

.
w�z

nEn ,

� Œ�•-ŽI{•~•‹7„�|�‘•‰�’/~•‘�‹3‰[€#‡3ˆ,‰&€
|�|#Š ‹7„�|5�

�5�

4l9 9”“–•–—

z

; ;I˜š™

8y›[œ

˜š™ž•

6�œ

˜/ŸN 

6+8

9 9

w¡z

; ;�˜,{ 2 }}9 9

wyx

�

.
w¡z

; ;�˜

{ ¢ }}9 9¤£

�

.
w¡z

; ;�˜,{ � ¢ }}9 9¤£

�

w¡z

�

.
w�z

; ;I˜

{ ¥ }�9 9

.
w�z

�

.
w�z

; ;I˜ � � ��˜,{�¦ 2 }}9 9¤“ƒ•�—

z

�

.
w¡z

; ;

.
w �

, ,'�+§ n�“–•–—

z©¨ ¨

¢

.
w�z

˜

� Œ�•iŽƒ{R~,ª ‚�|�|¬«,‹�…j­��

®

!"(

�

n\b<U\S�§lw¯“ n�“–•–—

z

2

“ �^D<BGX

!"(

�

�°“ �!HCOPKN§

	

.
w²±¡³

, ,

�

 "?� "!

n

wyx

w�§ n

.
wj�0� �Tˆ/‚�|�|•Š ´/€¬~,ª ‚t|�|�€
|A�

.
w²±^µ

, ,

� ‚/~•‘¶Š ´/€¬~,ª ‚t|�|�€
|A�

�

 "?� "!

n

w·x

w^§ n

.
wj�

w �K�

 "?

n

.
w¡z

˜VDFBWX-���

 +?}¸

HCOPK

.
wj�0�

¹



�

� & 
 �J) � k+� ]C-WTjV

I.•,6�D<QCeCe O\b79�OPrd9[BEK
BWSCX
eCb<BEK
BG9[BG@P6 D�BES!I�MJ3�=?BED.K
U\HC6�e OPDFD<BG4ugW6�9[•CbFOPQCXP• 9[•C6�U\HCO\eC9[BWOPS

OPr�>.6 6$H

�

DJ9[BWKL6$H,; r U\BEgEQ,bF6$D.DF6$K
U\SP9[BW8 D.r€O\b�IJBEKL6$HNMJk�� •uIJ•C6s9[BEKL6 H,;`r€UPBWgEQ,b<6 D�DF6 K
U\SP9[BE8 D

KLO,HC6 gED�MJk�� eCb<Om8%6$D<D76$DJBWS 9<6 b<K
DjOlro9:BWKL6$H 6A@P6$SP9F; 9<b<U\8%6$DaU\STH~9[BEKL6$H 6%@P6 SP9F;`r U\BWgEQCbF6$D}•qIJ•TBED

DF6$K
U\S\9:BW8�KLO,HC6$g1U\gEgGO$_�D"MJk�� 9<O
4f6�6}|m9<6$STH,6$H _�BG9[•�9[BEKL6sb<6 gEUV9<6$H�eTb<BEK
B 9:B @P6$D�D<QC8:•!U\D

HC6$gWU$h,D tC9[BEKL6 OPQm9[D tTU\STH!8 gWOm8[cl;`BES\9[6%b<b<Q,eC9[D�•��7S�O\b<H,6 bJ9[O
D<Q,eTe O\b79�O\4,576$8A9[Da_�BG9[•

6$ST8%UieuD<QCgEUV9<6$H^D/9[UV9[6s9[•CBED.KLO,HC6$g1BWD.6}|m9<6$SCHC6$H 9<O
BEST8 gWQTH,6 U\S^BWSTBG9[BEU\g�D/9[UV9[6�U\SCH^D/9:UV9<6

QCe HTUV9<6s6%@P6$SP9[D}•*3"4,576 8A9F;7=^O\e 6%b[UV9[BGOlSCD.UibF6�KLO,H,6$gEgG6$H�U\Dj9<6 b<K
BESTUV9[BES,X
DF6&%lQC6$SC8%6$DjOPr19:BWKL6$H

D79[UV9<6%;`Q,eoHCUV9[6�6A@P6$SP9[D�•

2 #�•TyvUP•,OPSPh!U\STH��U• kC•"!�OlS,X�•j3�@P6 b7@CBW6%_ OPrd9[•,6�km6$K
U\SP9[BE8%D.OPr�I�M.3�= •��

?�!

�

~

�

�

!

�

x

�
=d�

�K�

z

—

�

!	�

=

xd#�
��

�

—�
 �����VtCeuUiX\6$D���� ;����,t kleTb<BES,X\6 b7;��q6 b<gWU\XTt���O\b<c tTw��Lt��PQTSC67
! � � m•

„#"

R�S

)�+UTo-WVm)YX
v

)�)!��)�+T-WTM]C- � )! �� Tj\ iAi`)
TC]C-W\���-(�

�

� & 


I.•,6�X\6$SC6 b<BW8s9[BEKL6$Hm;`8%OPgEgG6$8A9[BWOPS!HC6 SCOi9<6$D.U
8%OPgWgW6$8A9[BGOlS�OPr�6 gW6$KL6$S\9:DaOPrd9`h,ef6

�

_�B 9[•^UR9[BEKL6

D79[U\KLe7•*3�e 6%b[UV9[BGOPSTD�UibF6�U\gEgWO$_a6 H!9<O
U\HTH�6$gW6$KL6 SP9[Da9<OzU\SCH^HC6 gW6%9<6�6$gW6 KL6$SP9[D.r€bFOPK 9[•C6

8%OPgEgG6$8A9[BWOPSj• •�•,6$S!HC6$gG6%9[BESCX
U\S!6 gW6$KL6$S\9�r€bFOlK 9[•C6�8%OPgEgG6$8A9[BWOPS1tC9[•,6�OPgEH,6$D79�6 gW6$KL6$S\9�DF•COPQCgEH

4 6"bF6$KLO @P6 H�U\STH OPQ,9<euQm9J9<O�9[•C6s6$SP@,BWbFOPSTKL6$SP9&•�I.•,6�8%OPgEgW6 8A9[BWOPS�•TU\Dj9[•C6sr€OPgEgWO$_�BESCXR9[BEK
BES,X

eTbFO\e 6%bF9[BG6$D�•
•)•)•

� \Yi��
]C- \��

„<„



.

 

�

�

x

± = z+zI�

t

!{ 

=

?

� ���

!

t�n

�

{��

�

�

}

z �

4

!

1

�

 I~ �m!

n������
	

'

!

n��Yw

=�z

x

�

#

!

n

�

!

t

J

,
� � {

!

1

=�z

x

�

#

!

} �

!

t

/

!

, �

 "?

H,OPK

!

t

35476+8

!

t-,
�

•-x x

"

'

{

!

t }

�

@

n

�

w

!��

n��

!

t B ,

y

#l{

!��

1

!

t }�� �m{

!��

1

�

@

}

	

�2�&z �

!

�

"

'

{

!

t }

!��

n��

!

t B ,

y

#P{

!��

1

!

t����m{

!

1

=�z

x

�

#

!

}

	

}

•-x x

3

,

�I�

n

�

w

!��

n��

�

2

zI�

4

!r@

���

!��

¢ •�xOx

"

�$�&z �

!

�

3

,

�

!��

n��

�

2

�

 I~ �o!�G

=�z

x

�

#

!

�

!��

¢

�$��zI�

!

�

"

�

 

6"4

3

, ¦

.

2

�

!

t-,
�

�

2¬•�x xjw

.

¥

�

!

t

J

,
�

�

2R{F{¤•�xOx ¥

�$��zI�

!

�

}�� �

! 	2!

tsn ,

y

#P{

!

1

!

t }F} w

.

„WQ

�

_�)��P\ ],-W\�� \Yp
v

TC]C-`'q) &����l)
TC]

2 Z�8A9[BG@P6�O\4,576$8A9[D.•CU$@P6s9[•C6$BGb.O$_�S 9:•,b<6 U\H!OPr�8%OPSP9<bFOPg{•

2 ��U\D<DFBG@P6�O\4,576$8A9[DJU\bF6�8%OPSP9<bFOPgEgW6 H!4lh�Oi9[•C6 bJO\4C576 8A9[D.BES!U
D7h,D79<6$Kf•

2 Z 8%gEU\D<D.r€O\b�H,6 xuSTBWSCXzU\8A9[BG@P6�O\4C5/6$8A9[D.BED.8 U\gWgW6$H!U\Su� t

!{ 

F

�

t

z

�d#H#

2 Z 8%gEU\D<D.r€O\b�H,6 xuSTBWSCX
euU\DFD<BG@P6�O\4C5/6$8A9[D.BED.8 U\gEgG6$H^U

y

� #H#

 

F

�

t

z

� #H# •

2 �/S!I�MJ3�=�t

�

 

6"4

tTU
SCOPSm; 9<6 b<K
BESTUV9[BWSCX
eTbFO,8%6$DFD.HC6 xuSCBG9[BWOPSotfHCBED/9:BWSCXPQTBWD<•C6 DJ9:•,6 U\8A9[B @P6

U\SCH�9[•C6�euU\DFD<B @P6�8%gEU\D<D76$D}•

„ €



� �-_�)�+T- ]mk ��T ) ��)�]i0ƒ)�)!� k TC]C-`'q)�� n-k VmVm-`'q) TjiWklVmVm)7V

2 • •C6 S^ULSC6%_ U\8A9[BG@P6�8 gWU\D<D.BED.HC6 b<BG@P6 H^r€bFOPK U\S!6}|CBWD79[BES,XzU\8A9[BG@P6�8 gEU\DFD tC9[•C6

�

 

6+4

eCb<Om8%6$D<D.K�QTD/9�U\g _JU hCD.4f6�bF6$H,6 xuS,6$H�6}|,eugWBE8 BG9[g hO•

2 Z S,6%_ U\8A9[BG@P6�8 gEU\DFD.8 U\S!4f6�HC6 b<BG@P6 H^r€bFOPK U\S!6}|CBWD79[BES,X
euU\D<DFBG@P6 8 gWU\D<D tTBES 9:•CBED.8 U\D76PtTU

�

 

6+4

eTbFO,8%6 D<D.HC6%xuSTB 9:BGOPSNS,6 6$HTDj9<O
4 6�U\HTH,6$H�•

2 Z S,6%_ euU\DFD<BG@P6�8 gEU\DFD�8 U\S!U\gED7O
4 6�HC6%b[B @P6$H^r€bFOPK U\S!6�|CBED79[BWSCXzU\8A9[BG@P6�8 gEU\DFD tuBWS�9[•CBED

8 U\D76Pt,9[•C6

�

 

6"4

eTbFO,8%6$DFD.OPr�9[•C6�6�|CBED79[BWSCXz8 gEU\DFD�BED.BWKLeugEBW8 BG9[gGh�bF6$KLO$@P6$H�•

2 Z S,6%_ euU\DFD<BG@P6�8 gEU\DFD�8 U\S�4f6 H,6 b<BG@P6$H^r b<OPK U\S�6}|CBWD79[BES,XzeTU\D<D<B @P6 8 gWUPDFD�r OPgEgWO$_�BESCX
9[•C6

DFU\KL6�b[QCgW6$D.U\Da9:•,6�D79[U\STHCUib[Hv3�4,576 8A9F;7= •

„ �

� \ � ns\YV,- ]C- \�� k+�* �-��Y],)�+>k TC]C- \�� \YpKk TC]C-`'q).\ � �m)
TC]>V

?

M��¡��\������

�

��.t0�132[\������

�
	
?��

3

:
�����

�����

l
`

695

3

:
�����

	

S

�

?

�����

�����

�
	

	

�
3

:

S

�

�
	
?��

�����

? �

�

A

M3'������)'

�
	
?��

'������)'

�
	
?��

E

�����

�
	
?��

3

:
�����

�����

l
`

695

3

:
�����

���
 ��������������� !�#"a %$'&)(! �*+�,�.-0/h 213�4�#"5�4���

l
`

69576�8
$9*� #����:t 0;  �;<���¡K)=

�

-0�
�

K)=#>?-
8

 �-0*A@

���4B/ C$0&9(¤ D*+��*A$�/
6

$'�a �������:9�#"š �� K�=

�CE�E�E

K�=#>

/h �-0�š�ƒK�=

�

�
l

`
695

E�E�E

K)=F>G�
l

`
6�5

;

„(8



�

0 \ � \ � � �*��-AT k ],-���)

�

- � )! #"$��%�)�+UV

Timed-Buffer

l r rightmiddle

Timed-Buffer

left

�

�

K+	^�¶
;�����,� ���

$

�¡���������+	^�¶
;����� �B�¤� ���D���

$

���/���)(+*j�D�

���¡���������
	���
;����� ���¤� ���C�/�

$

���

$

��%����

l
`

695

3

:

A

$

E

�����C�/�

$

�7�

E

�������D���

$

�
E

„ �

� \ � n�i/)

S

��)j]i0 \q+ � ]m\ ns\YiW\+)*-/)
V

A

B

C

ab
bc

ac

A�?

��=

�

G���=

�

�

E

�

S

=+'

S

�

�

E�A

	¬�

S

�

G��

S

�

�

E

��=

�

�

E��

�

S

=#G	�

S

=���E

�

S

=+'

S

�

'G=

�

E¶�

S

=+'

S

�

'G=

�

�

S

=#GC'

S

�

GC' =

�

GT�

A�


M

�

'�M�>
'¶M
�0�����,XƒM

���������

�

Z M�>+'�M�>

�������

�

Z M��t'�M��

�������

�

Z M

�

'������ E

A�?

'�	�'

�

E



A�?����

�

Z 	–'�	

�

�

�

Z

�

'

�

�

�

�

Z

?

E K
�



A�?

���

� �

	

�

�

� �

�

�

�

� �

?

E

„
$



�

_�) �R-Wp5] � k Vl) � ] �  
q

2 yvQCgG9[BG;

�

OmO\b<DJ_�BG9[•!K�QTgG9[B ; 6$gG6%@iUi9<O\b<D

2 ]�OPS,;|9[b<B @CBEU\g

2 M*OPK
KLOPSTgGh�QTDF6 H!6�|CU\KLeugW6

2 #jOi9[•NM.k�� U\SCHv3�4,576$8A9F;/=?•CU @P6�4 6%6$S

UieCeugEBG6$H‚{ 4uQ,9�SCO
bF6$U\g ; 9[BEKL6�BEDFD<QC6 D:}

„!u

Floors
Controller

Lifts

service

enter select

request

visit

int_request

!"6%9[U\BEgG6$H!KLO,HC6$g18 U\S�4f6 r OlQCSTH!UV9 n

�������	��

�����	������� ������

��������� �! "��#$

�%�'&���� ()�+*,� ���.-0/�12 "(3*045��687�797:�<;=�	��>=�	(?*=� 
	��>@

����
	AB*8CD�	;E 

7����	� �� ) ";E� ����F
Q ��G)Q	H3I „(8 ""J|„

$ $�F�K� "/
Q " " "

�

LNM"M"O<PRQ+Q3S+S"S<TRU"V,W+OXTZY+[�\�T^]"_?[<T2\3`	QNa3_+V?YN`+b	\)Q,O
c3O	]"d	\)Q?M
\?]+e"e�TBO�\

„!¹



	��a�C�DK+W

���

S

�����

�

W

E �




4!57698

���

S

���;:

�




�a�,��W

�

W

@BA

���

S

���+E

���

S

��� G :

�

W

�a�,��W

�




@BA

���

S

���+E

���

S

��� G :

�




�3K

	

�

$

K•K
�

��K

�

W =��a�C�DK
W �a	^�š���DK+W�� �

��������������'+��W7�D���j'��#����M•�

�

���/.t0ž132

4!57698

��K

�

W =��š�C�DK
W<� 4!576�8

� ���������IK

�

W

3

:f� �/K

�

W =��š�C�CK+W<�T���

S

���;:

�


��YX

A

���	���3�����!F
�IK

�

W†Z ��K

�

W =��š�C�DK
W<�”�a�j��W

�

W�E�\

A

��W3�����jk��IK

�

WpZ
���•�

	

E

�IK

�

W

�




3

:N�#����M#�

�

�
F
�IK

�

W Z ��K

�

W =��š�C�DK
W ���a�j��W

�




l
`

695

3

:nm†�RX

A

�
���������IK

�

W r��IK

�

W

�


 E�\��

Q "

	¯Kt�C�DK
���

$

K#K+�

�

	

=��š���DK+W†�a	��a�C�DK+W
� �

4!57698

�

	

=��a�C�DK+W<�
4¤5Y698

�����

�
�D���

$

���

$

K#K+�

�3K

	

�

$

K•K+�j'�	²K��C�DK
���

$

K#K+�

l
`

695

3

:nm
�

X

A

�
���������IK

�

Wsr��IK

�

W

�


 r
�

���������

	

r��

	<�


 E�\
�

�

$

K•K+�

3

: �3K

	

�

$

K•K+��� 	²K��C�CK+���

$

K•K+���
�

�C�/�

$

���

$

K•K+�

�

$

K#K+���

�

K•K+�������! #"��

$

K•K
��� �

�����

l
`

695

3

:

E�E�E

%p�
8

-0�

�

K•K+�

QA„



���������
	�	
�

�

	

	

����	��

�IK•K
�

K

	

��W·'

�

K+W•%ž'

�

$

K+�#�t'��#����MtKa'��#��Wš��K+����.t0�132

�
	

��W��IK•K
�j'

�

$

K
�#���IK•K
�

3

:
�����

���

�

$

���IK•K+�

3

:

�
	

��W��IK•K+�j\

�

K+W•%BZ

A

m

�

�fX�� ` 698 ���+\

�

$

K
�#���IK•K
���^Qt�#��Wš�¶K
�/F

A

�#�

$

%�'���W3���������

	

�!E�U

�
	

��W��IK•K
�j\

�

K+W•%BZ

�

�¬E

l ` 695

3

:nm �=XhK

	

��W Z

���

�

$

���IK•K+�j\

�

$

K+�#�;Z
�

��	����

	� 

�

��!

�"���#�

�š*

S

%��

�LK
M���'

S

������M�����.t0�132

l
`

695

3

:nm �sXI�LK+Mt�+F+W Z$� `
698

E

W

E&%('

�*)q�,�

$TS

�

\

S

�����&Mt�;Z
�

QrQ

��W3������W

St$

o

	
S

WY�

$

���! #"²	^�š�C�CK+W
� �

��W3� ���	���3������'¶��W3� �

�

*š���3'¶��W3� �#����ML�/.t0ž132

+
�-,�� �

	

'
+

�-,t� �IK

�

W·'
l

`
695

3

:%�����

e
� %��

�

K+W3�&��K

$

�

�/.

�L���
�

K+Mt���;�����

�

�&�CK+W

�LK
M���'

S

������M�����.t0�132 � 021�35476”�

�����

�����

l
`

695

3

:nm
e

�

X

�����jZ8��W3������W

St$

\
e

�

r

�����jZ89:,�������W

St$

\
e

�

Q5€



e � %��

� �ƒ� ��W3������W

S�$

o � �

$

�

� e � %��

�

K+W3�&��K

$

� �

�I���š*

S

%�� � �

�B���IK#K+� � �

l ` 695

3

:


[A

$

�

�

�

�����

������	

���

� �

�t\

$

�

��


�

�

�

���

��


���

�

�

���

� �

�7\

$

�

	

���




���

�����

	

���




�

�

�

� �

� �tE

move arrive

open

internal_Q

int_sched

door

shaft

lift_Control
int_serv

close

conf

lift

int_request

select

service

visit

e � %��&�

$

� %��&�����
e

� %�� � �

l
`

695

3

:

E�E�E

$

�

$

� %��&�

Q��

�

K
W3�&��K

$&$

���

�������������&���/�¤ •"

A

.

�

�
K+Mt���;�����

�

�&�CK+W�E

��W7�D���j'��#�

$

�

�

��'¶M•��������'¶�#����M#�

�

���/.t0ž132

V
K+��W

�����

J
���LK+M��

�����

�;�&�

	
S

�

�

*

3

:f� ����� �YXI�#�

$

�

�

��kT������� Z
J

���LK
M��

�

*š�

�

� �Y����M

3

:

� �C�D��� �/.

�

�
K
M����;�����

�

�&�CK+W3�7XƒM#�&�����!F+������� Z �����

l
`

695

3

:nm

�

X

A

V
K
�&Wsr �;�&�

	
S

�

�

*pr

�

*a�

�

� �Y����MšE�\

�

Q 8



�

��!

�����#���������

!��

Floors
Controller

Lifts

service

enter select

request

visit

int_request

e � %�� �

�

�������

%��I� �

$

K•K+��� � �

$

��� e � %��&��� �

�

K
W3�&���

�

K+W3����K

$&$

���
� �

l
`

695

3

:



A

%��

�

���

�

�

� �

�

K
W3�&�




�

�

�

�

�

�

���

�

�
	

� �

$

�




�

�

�

	

�

�

� �

%��
E

Q �

�a)!�-Vo\q+�V k �  
v

TC] ��k ]m\q+�V�� � \��Y],+>\Yi � q�V ],) � V

Logic
Control

Feedfoward
Elements

Actuating
Signal Variables

Controlled
SetpointCommand

Elements

Signal
Sensor

Feedback
Elements

Command Variables
Manipulated

Variables
Uncontrolled

Controlled
Process

�

MJk�� 8:•TU\SCSC6$g1KL6$8:•TU\STBWD<K BED.HCBED<8Ab<6A9[6

�

MJk�� 8:•TU\SCSC6$g1KL6$8:•TU\STBWD<K BED.D/hCST8:•,b<OPS,OPQTD

Q
$



R�S

k � n�i/)YX � - )*- ]ok i

�

) � n�)�+>k ] ��+C) � -WVon�i k�q

Q�u

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

screen

temp

nil

s

init on off on

19.0

20.0

21.0

22.0

23.0

C
o

�

BWXPQ,b<6��,nqI.•,6�O �
8%6�8%OPK
K�QTSTBW8 UV9[BWOPS!D<8A6$STUib<BWO�•

Q�¹



!

�

�

y

n

���j• �

! 	

�/	*�

1

, ,

!

�

�

y

n

�s|

¢

���j•

�

�/SP9<6 b<STU\gEg hlt

!

�

�

y

9[Uic\6$Da9[•C6�D/hCSP9[U\8A9[BE8sbFOlgG6�OPr�U~MJk�� 8:•TU\SCSC6$g •�• •,6$SC6%@P6%b�U

@iU\gEQ,6KF~BWD�8AOPK
KRQCSTBE8%UV9[6 H�OPS�9[•C6�BWSP9<6 b<STU\g�8:•TU\SCSC6$g�UV9�UR9[BEKL6

!

t

!

�

�

y

{

!

} , FU•

#}t

�5�H�

?

n

�

 

#

yjz

��� � �

���

�

�/	
�

1

_�•,6 bF6

�

 

#

y z

��� nEn ,

. �

�

y

9 9"�
	YL � �

� •

; ;I˜

?� 

z

�

IJ•C6�BESP9<6 b<STU\g1bFOPgG6 BEDa9[•TUV9�OPr�9[•C6�gWO,8%U\g�D79[UV9<6s@iUib[BWUi4ugW6�•

€ "

�L� �

�����

	

����
��a2�
����

�

�

������Ws���;���

	
$TS

�

1�.�����1������

K
Wy'•K!
 �/.t0ž132

4!576�8

�

�

������W†:NWš�

$

�Y�¶� �

�

������W

@BA

�

�

������W¡E

�!F��������

�

���i�/.

%! 

� "
�

�†X

���[: �$#

 

� "����&%

�

�

������WYG7: �3���

	
A

���!E

��*jK

�

3

:

A

� �-���
�

�Y�7X–�����

	

F��[Z
�Y��� �

�

������W·\�]�_a`7bYc
695

_�"�0�\�� `
698('�57836

c)"�0¶\ �š*aK

�

E

�•K!
 Z
+

K
�š*jK

�

+
K
�š*aK

�

3

:N�

�

������W � :NWš�

$

\¯K+W Z
�š*jK

�

l
`

695

3

:=K
W Z
�š*aK

�

€%„



v V q��-T�_�+>\���\��-V k TC]C- '*) \ ���l)
TC]

klhCSC8:•CbFOPSCOPQTD�U\8A9[B @P6�O\4,576$8A9[D

2 •CU$@P6�HTBEDF8%bF6%9<6�BESP9<6 b<r U\8%6 D tTD7hCSC8:•CbFOPSCOPQTD�8:•CU\STSC6$gWD�w

2 UibF6�•TBWXP•CgGh^H,6 ef6$STHC6 SP9&•

Z�D7hCSC8:•CbFOPSCOPQTD�U\8A9[BG@P6�O\4,576$8A9[D

2 •CU$@P6�UPSCU\gWO\XzBESP9<6 b<r U\8%6 D tuU\D/hCST8:•,bFOPSCOPQTD�DF6 STDFO\b �VU\8A9[QTUV9<O\b<D�w

2 UibF6�•TBWXP•CgGh^BWSTH,6 e 6$SCHC6$S\9�w

2 8 U\S�4f6 r Q,b79:•,6 b�8 gWU\D<DFBWxT6 H^BESP9<O

y>�}�

 

=

x

 

t U\STH^S,OPS,; ef6 b<BWOmHTBE8�O\4,576$8A9[D}•

€HQ

R�S

)�+UTo-WVm)YX k T k i/)!�* �k + Tji \
T �

Z 9`h,euBW8 U\g1ef6 b<BWO,HTBW8�O\4C5/6$8A9$n�U
8 U\gG6$STHTUib�8 gWOm8[c~9[BE8[c,DJ6A@l6%bFh�D76$8%OPSTH •)•)•

±

�

zI�

?

xO�

�
.

 

�

�

, ,a�

­�‰

�

�

•�„

�

�

…j­

�

�

•�‰

�

�

•LŠT„

�

�

|

�

± =

?

F

�}�

!

nd�

|

¢

±

�

z �

?

x �

�
.

 

�

�

� � �

� …š€•‘�‚jŠ)ªš‹

���

’š„/~•‘¶Š ‹7„B‹7•LŠ ‘!‘�€
… �

€r€



� \Yi��
]C- \��

�

$

K

�

�

	

���ƒ:�: � 0

(

S

��W :�: "

 ��

0

�DKt�

S�$

�/. 0

@

�
�&�

	 $TS

�

�

�

S�$

��W7�

S

�,�ž�����ž1�.�� ��1������

�
�&�

	 $TS

�

:

�

K+WšM����¶�

A

�DKt�

S�$

E

��W

�

@BA

�DK��

S�$

E

�DKt�

S�$ G : �DK��

S�$

) �

l ` 695

3

:nm

�

X ��W

�

\�]I_j`7bžc 695 _ (

S

��Wy\�� ` 6�8�'�57836 c

	

���j\

�

€ �

���
�

2 w�yvp‚D79[U\STHCD�r€O\b�w�SCBWxT6$Hƒ{

@

}RyNOmHC6$gEBWSCXzpdU\SCXPQCUiX\6

2 IJ•C6�w"yvp‚8%OPK 4TBESC6$D �V8%OPgEgG6$8A9[D !"UV9[U��\MjgEU\DFD�yNO,HC6 gEBES,X~8%OPSC8%6 e,9:D�{ 6}|m9<6$SCHC6$H��q>

HCBEUiX\b<U\K
D:}:t 3�4,576$8A9�yNO,HC6$gWBESCXTt"#j6$•CU$@,BWOPQCb�yNO,HC6$gWBESCXN{|D79[UV9<6$8:•TUib79�HTBEUiX\b<U\K
D[}JU\STH

M*OPKLe OPS,6$SP9�yNO,H,6$gEBWSCX

2 IJ•C6�w"yvp‚BWDJ9[•C6�3"y

�

D79[U\STHCUib[H^gWU\SCXPQTUiX\6 r€O\ba@CBEDFQTU\gEBWD<BES,XTt D7e 6 8 BEr hCBWSCXTt

8%OPSCD79<b<QT8A9[BES,XTtuU\STH!HCO,8 QCKL6$SP9[BESCXR9:•,6�UibF9[BWr U\8A9[DJOlr�U
D7OPr 9`_JUibF6%;`BWSP9<6$STDFBG@P6 D/hCD79<6$K

2 w�yvp‚8%OPSTDFBED79[DJOPr�QCDF6�8 U\DF6\tu8 gWU\D<D%tuD/9:UV9<6$8:•CUibF9$tT8%OPgEgWUi4 O\b<UV9[BWOPS^HTBEUiX\b<U\K
Ds•)•)•

€ 8



� Vm) � k Vl) � -Wk )q+�k �

2 �qU\8:•!QTDF6�8 U\D76�BED.U
DF6�%mQC6$SC8%6�OPr�bF6$gWUV9[6 H�9<b<U\STDFU\8A9[BWOPSTDJe 6 b<r€O\b<KL6$H�4lh�U\S^U\8A9<O\b�U\STH

9[•C6�D/hCD79<6$K BWS^U
HCBEU\gWO\XPQ,6 •*Z�8A9<O\b<D.Uib<6�6}|CU\K
BWSC6$H 9<OzHC6A9[6%b[K
BWSC6s9[•C6$BGb�SC6%6$HTD}•qw�DF6

8 U\D76�HTBEUiX\b<U\K
D�UibF6�8%bF6$UV9<6$H 9<OL@CBWD<QTU\gWBED76�9[•C6�bF6$gWUi9[BGOPSTD<•CBWeuD.4 6A9/_j6 6$S!U\8A9<O\b<D.U\STH^QCDF6

8 U\D76$D

Se lect MoveD irect ion

Se lect D es tina ton

user

 

€ �

� iWklVmV
�

- k )q+>k �

2 Z 8%gEU\D<D.HTBWUiXPb<U\K DF•CO$_�Da9[•C6�6}|CBWD79<6$SC8%6�OPr�8 gWU\D<D76$D�U\SCH�9[•C6$BGb.bF6$gEUV9[BWOPSCD<•CBWeuD�BES 9[•C6

gGO\XlBW8 U\go@CBW6%_ OPr�U
D/hCD79<6$Kf• � 9�8AOPSTD<BWD79[D.OPr�8 gWU\D<DF6 D�U\SCH�9[•C6 BWb�D/9[b<QC8A9[QCbF6PtuU\DFDFO,8%BEUV9[BWOPS1t

UiX\X\bF6 XPUV9[BWOPS1tuBESC•C6 b<BG9[U\ST8A6�bF6$gEUV9[BWOPSCD<•TBGeuD%tfK�QTgG9[BGeugEBW8 BG9`h •)•)•

Inte rnal_Q LiftControl Shaft Door

Lift

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Lifts

11..* 11..*

 

€
$



� \YiAi k �s\q+>k ]C- \�� � - k )q+>k �

�

 
q���k � -AT � )7_-k1'.- \q+

�

� )
VmVOk )q) ��\q+T-`)!� ],)! 

2 Z 8AOPgEgEUi4fO\b[UV9[BGOPSNHTBWUiX\b[U\K HTBWDFeugWU hCD.O\4C576 8A9�BWSP9<6 b<U\8A9[BWOPSTDJO\bFXPU\STBED76$H^Uib<OPQCSTH!O\4,576$8A9[D

U\SCH�9[•C6$BGb�gEBWSCc,DJ9<O
OPS,6 U\S,Oi9:•,6 b

 :  LiftControl

 :  Shaft

 : Door

 :  Internal_Q

1:  m ove

2: arrive 3:  o pen
4: c lose

5: conf
6 : in t_s ched

8 : in t_s erv( )

7: i nt_s ched

 
 

€�u

� ]mk ],)
T�_�k +>]
�

-Wk )q+>k �

�

 �q���k � -WT ��)
_�k1'�- \q+

�

)1'q)!� ]�� \�+u-`)!� ]m)! 

2 Z D/9[UV9[6 8:•TUib79�HCBEUiX\b<U\K DF•CO$_�Da9[•C6�gEBWr€6�•TBED/9<OPb7h�OPr�ULXPBG@P6 S^8 gEU\DFD tC9[•,6�6A@P6$SP9[Da9[•TUV9

8 U\QCDF6�UR9<b<U\STDFBG9[BWOPS^r€bFOPK OPSC6�D79[UV9<6s9<OzU\SCOi9[•,6 b tuU\STH 9:•,6�U\8A9[BWOPSTDa9[•TUV9.b<6 D<QTg 9�r€bFOPK U

D/9:UV9<6�8:•CUPS,X\6

PressDown

TurnOn

entry/ downbutton.TurnOn

TurnOn

entry/ downbutton.TurnOn

enter! (num , Down)

downbutton. s tate = Off

downbutton.state = On

Main

DownOff

entry/ downbutton.TurnOff

req ues t?  (num , D ow n)

service?(num,Down)

 
 

 

€�¹



� _-\q+m]>T \ � -(�*) V \Yp � � �

2 IJ•C6 bF6�BED.SCOzQCSTBWxC6$H^r OPb<K
U\g1DF6$K
U\SP9[BW8 D.r€O\b�U\gWgo9:•,OPDF6�HCBEUiX\b<U\K
D�•qI.•C6%b<6�UibF6 ULr€6%_

UieCeTbFOPU\8:•C6$Dj9<O
r€O\b<K
U\gWB � 6�URD<Q,4uDF6A9.OPrdw�yvpqt,6�• X�• � @iU\STDJU\SCHNMjgEUibFc t 
  � ��,t���BEK U\SCH

MjUibFb[BWSCXi9<OPS1t!
  � � ,t7•)•)•�Z�8A9[BWOPSNkm6$K
U\SP9[BW8 D �dL L 
�•qIJ•C6 bF6$r O\b<6\tC9[•C6�8AOPSTD<BWD79<6$SC8Ah

4f6%9`_a6 6$S!HCBEUiX\b<U\K
D�BEDJeCb<O\4TgW6$K
UV9[BE8dw

2 IJ•C6 bF6�Uib<6�gEBWK
BG9<6$H!8 UieuUi4TBEgEB 9[BW6$D�r€O\b.eCb<6 8 BED76$gGh!KLOmHC6$gWBESCXL9[BEKL6$H!8AOlSC8 QCbFbF6$SC8AhO•

� "

�R-(���.-(�*)

�

� & 
 k+�* 
���

�

2 kPhCSP9[U\8A9[BE8 U\gWgGhltuw�yvp �\3�Mjp {`3�4,576 8A9"MjOPSCD79<b<U\BESP9�pdU\SCXPQCUiXP6 }JBWD.6�|m9<6$STHC6 H�_�BG9[•

I�M.3�=?8%OPK
K�QTSCBE8 UV9[BWOPS!BES\9[6%b[r€U\8%6�9`h,ef6$D�� 8:•TU\SotuD76$STD7O\b�U\SCH^U\8A9[QTUV9<O\b�•qw�e OPS

9[•TUV9$tTI�MJ3�=?D<Q,4C; 6�|,eTbF6$D<DFBWOPSCD�8%U\S!4f6�QTD76$Hƒ{ BWS�9[•C6�DFU\KL6�b<OPgG6 U\D�3�Map�}aBES 9[•C6

D/9:UV9<6$8:•CUib79�HTBWUiX\b<UPK
D.U\STH^8AOlgWgEUi4fO\b[UV9[BGOPSNHTBWUiXPb<U\K
D}•

2 kl6$K
U\SP9[BE8 U\gWgGhltuw�yvp‚8 gEU\DFD�HCBEUiX\b<U\K
D�UibF6 BWHC6$SP9[BGxT6$H�_�BG9[• 9:•,6�D<BGXlSCUV9[QCbF6$D.OPr�9:•,6

I�M.3�=?8 gWU\D<D76$D�•qIJ•C6�D/9:UV9<6$DJOPr�9[•C6�w�yvp(D/9[UV9[6 8:•TUib79�UibF6�BEHC6 SP9[BWxT6$H _�B 9[•�9[•C6�I�M.3�=

eCb<Om8%6$D<D76$D�{ O\e 6 b<UV9[BWOPSCD:}aU\STH 9:•,6�D79[UV9<6s9<b[U\SCD<BG9[BGOPSNgWBESCc,D.Uib<6�BEH,6$SP9[BWxC6$H�_�BG9[•^I�M.3�=

6%@P6 SP9[D � XPQTUib<HTD}•

2 � vf6$8A9[BG@P6$g hltCw�yvpƒHCBEUiX\b<U\K
D.8%U\S 4f6�D76 6$S U\D*9:•,6�@CBW6A_�efOPBESP9J@,BED<QCU\goeCbFOi576$8:9:BGOPSTDJr€bFOPK

ULr€O\b<K
UPg18%OPKLeugG6%9<6�U\STH!8%OP•C6 bF6$S\9�KLO,H,6$g{•

� „



� \ � �s-(��k ]C- \�� �v+>\
T )
VoVu\Yp

�

� & 
 k+�* ��� �


�•

�

BWb<D79[g hltC9[•C6�w�yvp(QCDF6%; 8 U\DF6�KLO,H,6$gED�{|QTD76 b7;`8 U\D76�U\STH!8%OPgEgEUi4fO\b<UV9:BGOPSNHTBWUiX\b[U\K
D[}JUibF6

QCDF6$H 9<OzU\STU\g hCDF6 D/hCD79<6$K bF6&%lQTBWbF6$KL6 SP9:D.D7OL9[•TUV9�K
U\BWS!8 gEU\D<D76$D.U\STH!O\ef6 b<UV9[BWOPSTDJ_�BEgWg

4f6 BWHC6$SP9[BGxT6$Hƒ{|6�• X�•q8%gEU\D<DFBWxT8 UV9:BGOPS!Olr�9[•C6�4fOPQTSTHCUibFh!U\STH!8%OPSP9<bFOPg�8 gWUPDFDF6 D:} •

M*OPK
K�QTSTBW8 UV9[BWOPS^gWBESCc,DJOPrd9[•C6�8%OPgWgEUi4fO\b[UV9[BGOlSNHCBEUiX\b<U\K
D.XPQCBEHC6�9[•C6�H,6$D<BGXPS!OPr

8%OPK
K�QCSTBE8 UV9[BGOPS^BESP9<6 b<r U\8A6$DJOPr�9:•,6�I�MJ3�=?KLO,HC6$g�{|D7hCSC8:•CbFOPSTBWD<UV9[BWOPS � 8:•TU\STS,6$g|t

D/hCST8:•,b<OPSCBED<UV9[BGOPS � DF6$SCDFO\b �VU\8A9[QTUV9<O\b:} •

�m•�IJ•C6$SotC9[•C6�w�yvp‚8 gEU\DFD�HTBWUiX\b<UPK
D.Uib<6�QTD76$H 9<Oz8 UieC9[Q,b<6s9[•C6�D/9:UV9[BE8�D/9<b[QC8A9[QCbF6�OPrd9[•C6

D/hCD79<6$K!tTBWS�_�•TBE8:•!8 gEU\DFD � O\4,576$8A9.bF6$gEUV9[BWOPSTDF•TBGeuD�8%U\S!4f6�8 UieC9[QCbF6$Hj•

�m• #aU\D76$H!OPS!w�yvp(8%gEU\D<D.HTBWU\X\b<U\K
D%tuHC6%9[U\BEgG6$H^I�M.3�=?r€O\b<K
U\g1KLO,HC6 gED.UibF6 8%OPSCD79<b<QT8A9<6$H

BWS^UL4fOi9F9[OPKR; QCe^D79`hCgW6�•qIJ•C6�D79[UV9<6$D t,9[BEK
BWSCXzU\SCH^8%OPSC8 QCbFbF6$SP9�BESP9<6 b<U\8A9[BGOPSTD.OPr�9[•C6

D/hCD79<6$K O\4,576$8A9[D.UibF6�8 UieC9[QCbF6$H�eTbF6 8 BED76$gGh!BWS�9[•C6�I�M.3�=?KLOmHC6$gED}•

�

•

�

BESTU\gWgGhPtfw�yvp‚D79[UV9<6 HCBEUiX\b<U\K
D�UibF6 QCDF6$H 9<OL@CBWD<QCU\gEB
�

6�9[•,6�4f6$•CU$@CBGO\b<D { eTbFO,8%6$DFD.D79[UV9<6$D

U\SCH!6%@P6$SP9[D[}jOPrd6$D<D76$SP9[BEU\g18%OPKLe OPS,6$SP9[DJOPr�9[•C6�D7hCD/9<6$K!t,_�•CBE8:•!Uib<6�8 gGOPDF6$g h^U\DFDFO,8%BEUV9<6$H

_�BG9[•�9[•C6�4f6$•CU$@CBGO\b�eTUibF9[DJOPrd9[•C6�I�M.3�=vKLO,HC6$g •

� Q

� iWklVmV

B
A

::::::

::::::

A

B

 

B

a1; a2 : A
::::::

::::::

B

A
1..*

11

1 ..*

 

�H€



� q��-T�_�+>\���-AVOk ]C- \��

A

c : chan
::::::

Main b= :::c!:::

B

c : chan
::::::

Main b= :::c?:::

AB

a : A
b : B
::::::

Main b= :::a c¾ - b:::

a : A

b : B

1: c

 

� �

v
V q��-T�_�+>\���-WVok ]C- \��

A

c : N actuator
::::::

::::::

B

c : N sensor
::::::

::::::

AB

a : A
b : B
::::::

Main b= :::a c¾ - b:::

a : A

b : B

1: c

 

� 8



� q���k � -WT "ƒ)
_�k1'�- \q+

P1; e ! P2 P1 P2e

 

P1; ([guard1] ² P2 2
[guard2] ² P3)

P1

P2

[ guard1 ]

P3
[ guard2 ]

 

P1 b= P2 jjj P3
 

P1 

P2 

P3 

 

� �

�R- )Y_Y] � \�� ],+>\Yi � q
VO]m) � & � � �*,

�7S�KLOlD/9�6�|CBED/9:BWSCXzgEBGXl•\9"8AOPSP9<b<OPg�D/hCD79<6$K
D%tTU\gEg�gWBWXP•P9[D�UibF6�8%OPSP9<bFOPgEgW6 H^K
U\SmQTU\gEg hO• �qgW6$8A9<b<BE8%UPg

6$SC6%b<Xih BWDj_JU\D79<6$H 4lh gEBGXP•P9:BWSCXLb<OmOPK
D*9[•TUV9�UibF6�SCOi9JO,8 8 Q,euBW6 H!U\SCH�4lh SCOi9.U\HV5FQCD79[BES,XzgWBWXP•P9

gW6%@P6 gEDJbF6$gEUV9[BG@P6�9<O
SC6 6$H!U\STH!HTU hCgWBWXP•P9&•*p�M.k BED.U\S^BWSP9<6$gEgWBWX\6$SP9�8%OPSP9<bFOPg�D7hCD/9<6$Kf• �`9�8 U\S

HC6%9<6$8:9J9[•C6�O,8 8 Q,euUV9[BWOPS!OPr�9[•C6�4uQCBEgEHCBESCXTtT9[•,6$S 9[QCb<S�OPS!O\bJ9[QCb<S!O�vN9[•,6 gEBGXP•P9[D

U\Q,9<OPK
UV9[BE8 U\gEg hO•�� 9�BWD�Ui4TgW6�9<OR9:QCSC6�BEgWgEQTK
BWSTUV9[BWOPSNBWS�9[•C6�4TQTBEgWHTBES,X~U\8 8%O\b<HTBES,XL9<OL9[•C6

OPQ,9[D<BWHC6 gWBWXP•P9�gW6A@P6$g{•�� 9�XPU\BWSTD�BWSCeuQm9"r b<OPK D76$STD7O\b[D.U\STH!U\8A9[QTUV9<O\b[D}•

MotionDetector ControlledLight

LCS

1

1

1

1

1

1

1

1

RoomController

1

1

1

1

Light

 
�

$



�

z"z �

�

 "?

�

!{ 

=

?

:�:


 � � 
�L�L�L�L

ª ’+‡

�
���

t

�

?�!

:�:

��L

	

� 
�L � � 
�L�L

—

=

!{ 

=

?

�$�

!

�

t

!

=��

�

=

!  

=

?

n������
	

��x�nT{!—

=

F

�

˜j“

=

—

=

F

�

}

�

! 	

�/	
� � •–‹,‘#Š ‹7„�|�€,„�|�‹�‰)�

“

=��

#

�}�

3

, �Kx

@

—

=

F

�

¢ �

=

!{ 

=

? G


–¢

�

#

�}�

¥

�Kx

@

“

=

—

=

F

�

¢ ŸN 

6+8




|

w¯“

=��

#

�}�

�

#

�}�

3

,.�Kx

@

“

=

—

=

F

�

¢ �

=

!{ 

=

? G

L�¢ “

=��

#

�}�

¥

�Kx

@

—

=

F

�

¢ ŸN 

6+8




|

w

�

#

�}�

�

 

6"4

3

, “

=��

#

�}�

�¶u

E

 I~ �m!

x

 

� n

�
�}�

t

�

?U!

� �

���

�

�/	*� � …7ŠT• ´,‚�ª ’/€��

=

?

n��

.
�m�

?� "?O~�� ? 3

, x

 

� n , 
�L�L>w

=

?

n ,

!

� ���

.
�m�

?� "?O~��

�

3

, x

 

� n ,aL>w

=

?

n , 4}�

z

#

�

± =

?U!

�5= z+zI�

x

E

 I~ �m!

E

 I~ �m!

0
�

!{!

=

?

1

x

 

�N�

���

n������
	

� ~•‹Y„+‘
‰�‹Yªš~,•,‚a„š„/€jª |A�

�
�

!{!

=

?

� �

#

�m "?O~ 3

,

0
�

! !

=

?�@


–¢

{

�

x

 

�	�hL

�

2

.
�m�

?U +?o~��

�

¥

�

x

 

� ,ML

�

2

.
�m�

?� "?o~�� ?

}

�

 

�

±

�

�

?O~

�

3

,

�

?

n

�
�}�

t

�

?�!

�

2 x

 

�N�

���

@�?

¢

{

�I=

?

�

2 x

 

� n ,

?

¥

� 
 =

?

�

2�™�•

6Cœ

}

�

 

6"4

3

, ¦L“ 2L{

� �

! !

=

?

� �

#

�o "?O~

¥

�

 

�

±

�

�

?O~

�

} w¯“

�¶¹



MAIN

ButtonPushing

TurningOn

do/ dim : = 100
exit/ on := true

TurningOff

do/ dim := 0
exit/ on := false

Dim change

do/ dim := n

TurningOn

do/ dim : = 100
exit/ on := true

[ dim = 0 ]

TurningOff

do/ dim := 0
exit/ on := false

[ dim > 0 ]

but ton?1

dim mer?n[  on ]
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