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Fig. 03 Multiple Systems
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Fig. 6 One Loop 
Fig. 7 Two Loops 
Fig. 8 Three Loops 
Fig. 9 Four Loops 
Fig 10. Ten Loops
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Fig. 05 Structure of LDPC
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Fig. 11 The Experiment of Complexity
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Fig. 12 The Two Dimensional Experiment

15



Sharing Components 
Multiple Systems Solution

Project Analysis : Collective Housing

Fig. 13 The Two Dimensional Complexity
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Fig. 14 Section Under 2 Dimensional Visual Conditions
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4 Information Sharing !!
��89:)>�4+�81.2*�241)�.8�57*8*39*)�.3�9-.8�8*(9.43�94�*=51&.3�
(411*(9.;*�'*-&;.478��#1.2*�241)�.8�&�(411*(9.;*�(7*&9:7*�(438.89.3,�
4+�3:2*74:8�8.3,1*�(*118���4<*;*7��43*�81.2*�241)�(*11�-&8�431>�
+*<�8.251*�+:3(9.438��!
$-*�+:3)&2*39&1�+:3(9.438�4+�43*�(*11�.3(1:)*��!
1. Roll toward one place where a signal is detected. 

2. Transmit the received signal to its neighbors. !
$-*�2*(-&3.82�4+�81.2*�241)�&8�8-4<3�.3��.,��
��94��.,���
�
)*243897&9*8�9-*�8.,3&1�97&382.99.3,�&3)�7411.3,�'*-&;.47��$-*�
&3&1>8.8�4+�81.2*�241)�).851&>8�&�549*39.&1�)*8.,3��#:(-�&�8.251*�
>*9�7*2&70&'1*�(43(*59�-&8�81.2*�241)�&)459*)�9-&9�-.,-*7�
1*;*1*)�.39*11.,*39�)*8.,3�.8�+*&8.'1*���>�9&55.3,�.394�9-*�
2*(-&3.82�4+�81.2*�241)��9-*�(43(*59�4+�.3+472&9.43�8-&7.3,�2&>�
'*�.251*2*39*)�.3�9-*�&7(-.9*(9:7*�)*8.,3���11�2*88&,*8�+742�
(.7(:289&3(*8�&7*�(42'.3*)�94,*9-*7�&8�&�(43+1:*3(*��
*89&'1.8-.3,�9-*�2&/47�57.3(.51*8�4+�&�)*8.,3��+47�.389&3(*��� ��4+�
9-*�'*.3,8���438*6:*391>��&3�4'/*(9.;*�&3)�97&385&7*39�)*8.,3�
2*9-4)414,>�(&3�'*�&5574&(-*)��!
�3+472&9.43�8-&7.3,�.8�&184�9-*�24)*1�4+�,14'&1.?&9.43��*85*(.&11>�
&+9*7�9-*�.39*73*9�-&8�'**3�*5.)*2.(��"*451*�94)&>�8-&7*�
.3+472&9.43�<.9-4:9�&3>�'&77.*7���3�.3).;.):&1�.8�&184�1.0*1>�94�'*�
&++*(9*)�'>�9-*�.3+472&9.43�7*(*.;*)���8�&�7*8:19��9-*�.39*73*9�
(433*(98�*;*7>43*�+742�*;*7><-*7*��&3)�&11�2*88&,*8�
*=(-&3,*)�.3�9-.8�<471)<.)*�3*9�.3+1:*3(*�43*�&349-*7��/:89�1.0*�&�
2*8-�897:(9:7*��$-*���"��8-4<8�9-*�549*39.&1�4+�.3+472&9.43�
8-&7.3,�1*&).3,�94�&3�*;41:9.43���)).9.43&11>��9-*�8.251*89�(7*&9:7*��
81.2*�241)��)*243897&9*8�9-*�5488.'.1.9>�9-&9�
.3+472&9.43�8-&7.3,�2.,-9�574):(*�&�-.,-*7�.39*11.,*3(*���47*�
)*9&.18�&'4:9�+**)'&(0�14458�&3)�.3+472&9.43�8-&7.3,�8>89*28�&7*�
)*8(7.'*)�.3�7*+*7*3(*8��$-*�85*(.+.*)�2&9-*2&9.(&1�&3&1>8.8�&3)�
(425:9&9.43�<.11�349�'*�*=51&.3*)�.3�9-.8�9-*8.8� 
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Fig. 17 Behavior of Slime mold cell

Fig. 16 Life Cycle of Slime Mold

Fig. 15 Slime Mold
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Fig. 18 Group Model of Slime Mold

Fig. 19 Behavior Model of Slime Mold
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Fig. 21 Hierarchy of Behavior

Fig. 20 Signal Propagation in Slime Mold
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!
5 Agent / Unit !!
$4�.251*2*39�.3+472&9.43�8-&7.3,��*&(-�:3.9�8-4:1)�'*�*6:.55*)�
<.9-�9-*�&'.1.9>�94�&(9�&((47).3,�94�9-*�.3+472&9.43�7*(*.;*)�&3)�
97&382.9�9-*�.3+472&9.43�94�49-*7�:3.98���3�9-*�89:)>�4+�81.2*�241)��
*&(-�81.2*�241)�(*11�(&3�7411�.3�43*�).7*(9.43���&(-�(*11�.8�(4;*7*)�
'>�9-4:8&3)8�4+�>*114<�9-7*&)8�<-.(-�574;.)*�*34:,-�+7.(9.43�
'*9<**3�(*11�8:7+&(*�&3)�9-*�,74:3)�+47�24;.3,��&8�8-4<3�.3��.,��
�����:79-*7247*��9-*�54<*7�)7.;.3,�9-*�(*11�.8�,*3*7&9*)�.3�9-*�(*11�
.98*1+���3�*&(-�(*11��9-*7*�.8�&�(-*2.(&1�841:9.43�<-.(-�(&3�'*�
97&38+472*)�.394�,*1�.3�9-*�+7439�5&79�4+�9-*�(*11�&8�8-4<3�.3��.,������
�*(&:8*�9-*�,*1�.8�897:(9:7&1�&3)�9-.(0��9-*�;41:2*�4+�9-*�+7439�5&79�
.8�1&7,*7�9-&3�9-*�9&.1�5&79��&3)�9-*�-&.7>�8:7+&(*�(&3�*=9*3)�
+47<&7)�&3)�,7&'�9-*�,74:3)��9-*7*'>�24;.3,�+47<&7)��!3�9-*�
49-*7�-&3)��9-*�,*1�<.11�'*�)*(42548*)�94�9-*�841:9.43�.3�9-*�9&.1�
5&79��84�9-*�;41:2*�'*(42*8�82&11*7��&3)�9-*7*+47*�9-*�8:7+&(*�
(&3�'*�)7&<3�'&(0��&8�8-4<3�.3��.,���
��!
%.9-�2.(748(45*��&�9:33*1�897:(9:7*�.8�+4:3)�.3�9-*�(*11�&3)�9-*�
841:9.43�(&3�'*�(-&33*1*)�+742�9-*�9&.1�5&79�94�9-*�+7439�5&79�<.9-.3�
9-.8�9:33*1��%-*3�9-*�841:9.43�.8�5:8-*)�94�9-*�+7439��9-*�841:9.43�
<.11�'*�2.=*)�<.9-�&�(-*2.(&1�2&9*7.&1�<-.(-�.8�1.0*�,1:*8�-*15.3,�
9-*�841:9.43�97&38+472�94�9-*�,*1��9-*�897:(9:7&1�+472��$-.8�574(*88�
.8�(7.9.(&1�94�9-*�:3.9�)*8.,3�'*(&:8*�*&(-�:3.9�8-4:1)�'*�&'1*�94�
7*8543)�&((47).3,�94�9-*�(-&3,*8�4+�9-*�(.7(:289&3(*8���3�9-*�
57*;.4:8�8*(9.43��9-*�&1,47.9-2�.3�&3�.3).;.):&1�(*11�.8�8.251*��':9�
9-*�,74:5�4+�9-*�8.251*�(*118�(&3�&(9�&8�&�(7*&9:7*�<.9-�&);&3(*)�
.39*11.,*3(*��$-.8�(411*(9.;*�'*-&;.47�(&3�&184�'*�+4:3)�.3�9-*�:7'&3�
*3;.7432*39�&3)�:8*)�&8�9-*�24)*1�94�8.2:1&9*�9-*�'*-&;.47�4+�&�
(.9>�
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Fig. 22 Moving Mechanism of Slim Mold Cell

Fig. 23 Inner Power of Slim Mold Cell

Fig. 24 Inner Power of Slim Mold Cell

Fig. 25 Implementation of Inner Power
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!
6 Power !!!
$4�7*&1.?*�9-*�54<*7�4+�*&(-�:3.9��43*�4+�9-*�.251*2*39&9.438�.8�94�
&)459�9-*�*3;.7432*39&1�;&7.&9.438�&8�9-*�54<*7�94�)7.;*7�9-*�:3.9��
8:(-�&8�9-*�9*25*7&9:7*�;&7.&9.438��;419&,*�;&7.&9.438��(:77*39�
;&7.&9.438��2&,3*9.(�;&7.&9.438�&3)�84�43���3�9-.8�574/*(9����97.*)�94�
&)459�;419&,*�&3)�9*25*7&9:7*�;&7.&9.438�&8�9-*�54<*7�94�)7.;*�9-*�
:3.98���4<*;*7��9-*�;419&,*�;&7.&9.438�.8�-&7)�94�'*�+4:3)�.3�9-*�
3&9:7&1�(.7(:289&3(*8���;*3�.+�9-*�89&9.(�*1*(97.(.9>�43�9-*�8:7+&(*8�
4+�4'/*(98�.8�+4:3)��9-*�54<*7�.8�89.11�944�<*&0�94�:8*��$-*7*+47*��
9-*�9*25*7&9:7*�;&7.&9.438�8**2�94�'*�247*�+*&8.'1*��247*4;*7��
$&.<&3�14(&9*8�.3�&�9745.(�&7*&��84�9-*�9*25*7&9:7*�).8(7*5&3(>�
'*9<**3�)&>�&3)�3.,-9�.8�4';.4:8��!
$-*�5-&8*�(-&3,*�2&9*7.&1�8:(-�&8�<&=�&3)�.(*�.8�&349-*7�
2*9-4)�94�:8*�9-*�).++*7*39.&9.43�4+�9*25*7&9:7*��$-*�9*25*7&9:7*�
7*6:.7*)�+47�+472.3,�.(*�.8�944�14<��9-:8�<&9*7�.8�349�&557457.&9*�94�
'*�:8*)�.3�9-.8�)*8.,3���4<*;*7��9-*�<&=�3**)8�14<*7�9*25*7&9:7*�
94�2*19�&3)�-.,-*7�9*25*7&9:7*�94�841.).+>��84�9-*�<&=�8**28�94�'*�
&�247*�;.&'1*�2&9*7.&1���!
�8�8-4<3�.3��.,������9-*�2*9&1�:8*)�94�(43):(9�-*&9�.8�349�
-47.?439&1��&3)�9-:8�9-*�<&=�<.11�'*�841.).+.*)�.394�&�81&39�+472��
�*(&:8*�4+�9-*�81&39�+472��9-*�,7&;.9>�<.11�+47(*�9-*�<&=�94�0**5�
-47.?439&1��9-*7*+47*�9-*�<&=�<.11�749&9*�'&(0�94�89&>�.3�9-*�
-47.?439&1�89&9*��9-*7*'>�574;.).3,�9-*�+47(*�94�9-*�&=.8��
�)).9.43&11>��9-*�81&39�)*8.,3�2&>�'*�&551.*)�94�9-*�744+�)*8.,3�+47�
(4389&391>�,*3*7&9.3,�9-*�54<*7���!
�4<*;*7��94�574;.)*�&�89&'1*�54<*7��*1*(97.(.9>�.8�9-*�2489�+*&8.'1*�
459.43���3;.7432*39&1�).++*7*39.&9.43�47�49-*7�3&9:7&1�54<*7�8:(-�
&8�<.3)�54<*7�&3)�841&7�54<*7�&7*�*.9-*7�944�<*&0�94�:8*�47�944�
:389&'1*�94�(439741���8�8-4<3�.3��.,������&�9.3>�<.3)�2.11�.8�.389&11*)�
.3�9-*�(42543*39��-4<*;*7��9-*�).7*(9.43�4+�9-*�&.7�(:77*39�.8�
57&(9.(&11>�7&3)42�43�9-.8�8(&1*���47*4;*7��9-*�<.3)�2.11�.8�944�
82&11�94�)7.;*�9-*�)*;.(*���+�9-*�<.3)�2.11�.8�*=5&3)*)�94�574;.)*�
8:++.(.*39�242*39:2��9-*�14&).3,�4+�9-*�<.3)�2.11�.98*1+�9:738�4:9�94�
'*�944�-*&;>���3�9-*�*3)��9-*�<.3)�54<*7�<.11�'*�<&.;*)�&3)�&�
89*&)>�54<*7�.8�&)459*)��*1*(97.(.9>��$-*�*1*(97.(.9>�2&>�(42*�+742�
(1*&3�*3*7,>�8:(-�&8�841&7�*3*7,>�47�9-*72&1�*3*7,>���;*39:&11>�
9-*�*1*(97.(.9>�(&3�)7.;*�&12489�&11�9-*�)*;.(*8�&3)�9-*�&251.9:)*�4+�
9-*�54<*7�(&3�*&8.1>�'*�&)/:89*)��$-*�54<*7�.88:*�.8�349�9-*�2&/47�
8:'/*(9�9-&9���97>�94�7*8*&7(-��.389*&)��9-*�.88:*8�8:(-�&8�,*42*97>�
&3)�'.&8�&7*�<-&9���2&.31>�+4(:8�43�.3�9-.8�574/*(9�
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Fig. 26 Power Generating Method by using Wax
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Wind

Heat

Electricity

Unstable / Natural Power

Geometry

Geometry

Geometry

Geometry

Fig. 27 The experiment of Implementation
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!
7 Bias !!!
�3�&)).9.43�94�9-*�54<*7��&349-*7�7*6:.7*2*39�+47�9-*�:3.9�)*8.,3�.8�
'.&8��#.3(*�9-*�:3.9�(&3�(433*(9�<.9-�49-*7�:3.98��9-*�<&>�4+�9-*�
(433*(9.43�.8�.25479&39���4<�9-*>�(42'.3*�94,*9-*7�(&3�)*(.)*�
9-*�+:3(9.438�47�+4728��%.9-4:9�9-*�'.&8��9-*�(42'.3&9.43�<.11�'*�
(-&49.(�&3)�47)*71*88���3)��431>�9-*�(42'.3&9.43�<.9-�47)*78�(&3�
4++*7�:8*+:1�+:3(9.438�'*(&:8*�7&3)42�(42548.9.43�(&3�-&7)1>�'*�
(4397411*)�&3)�2&>�,*3*7&9*�:357*).(9&'1*�7*8:198��$-*7*+47*��9-*�
'.&8�3**)�94�'*�.251*2*39*)�43�*&(-�(42543*39��9-.8�<&>��&11�9-*�
(42543*398�(&3�+472�<.9-�47)*7�<-*3�9-*>�(433*(9�94,*9-*7��!
�8�8-4<3�.3��.,������9-.8�.8�&�0.3)�4+�'.&8�)*8.,3��-4<*;*7��9-.8�
'.&8�)*8.,3�(&3�431>�574;.)*�
�	�)*,7**�548.9.43.3,��<-.(-�2*&38�
9-&9�9-*7*�&7*�9<4�5488.'1*�7*8:198�+47�*&(-�(433*(9.43���3�49-*7�
<47)8��.9�(&3349�5742.8*�
		��548.9.43.3,��$-:8��&349-*7�2*9-4)�
.8�&)459*)�94�&(-.*;*�57*(.8*�&1.,32*39�&8�8-4<3�.3��.,�������3�9-.8�
)*8.,3��9-7**�897.3,8�&7*�:8*)�&8�9-*�*1*2*398�94�57*(.8*1>�&1.,3�
9<4�(433*(9*)�(42543*398���.0*<.8*��9-*�897.3,8�&184�4++*7�9-*�
54<*7�<-*3�9-*>�&7*�5:11*)��!3(*�9-*�897.3,8�&7*�5:11*)��9-48*�
(42543*398�<.11�'*�5:9�94,*9-*7�&3)�&1.,3�43*�&349-*7�.3�9-*�,.;*3�
47)*7���.,���	�8-4<8�9-*�)*9&.18�4+�9-*�(42543*398���3�47)*7�94�
7*):(*�9-*�4'89&(1*8�4+�+&'7.(&9.43��9-*7*�&7*�9-7**�81498�
(433*(9*)�94�9-*�-41*8�.3�<-.(-�9-*�897.3,8�&7*�51&(*)��$-*�81498�
(&3�2&0*�9-*�+&'7.(&9.43�574(*88�*&8.*7�&3)�8&;*�&�149�4+�9.2*��
247*4;*7��.+�9-*�897.3,�,4*8�9-74:,-�9-*�<743,�-41*��.9�(&3�*&8.1>�
'*�(477*(9*)�'>�:8.3,�9-*�8149��!
�+9*7�9-*�4;*7&11�+472�.8�(43+.72*)��&11�9-*�(42543*398�&7*�
,*3*7&9*)�'>��7&88-455*7���11�(42543*398�(&3�'*����57.39*)�&3)�
9-*�897:(9:7*�.8�89743,�*34:,-�94�'*�&,&.389�9-*�5:11.3,�+47(*�+742�
9-*�897.3,8��$-*7*+47*��9-*�*39.7*�+&'7.(&9.43�.8�(&1(:1&9*)�'>�9-*�
(425:9*7�&3)�9-*�&3,1*8�(&3�'*�(-&3,*)�&8�3**)*)���11�9-*�
(42543*398�&7*�&)/:89*)�8.2:19&3*4:81>��$-*�&1,47.9-2�
(43(1:)*8�9-*�3**)8�4+�9-*�1.2.98�4+�9-*����57.39*7�&3)�9-*�
2&9*7.&18��!!!
8 Geometry !!
$-*�'&8.(�:3.9�.8�&�541>-*)743�<-.(-�-&8�9<*39>�5*39&,43�
8:7+&(*8�&3)�9-.79>�8.)*8���&(-�8.)*�.8�)*8.,3*)�&8�&�'&7�<.9-�9-7**�
-41*8�+47�&1.,3.3,���*9<**3�&3>�9<4�'&78�.8�&�/4.39�<-.(-�51&>8�&3�
.25479&39�741*�94�(433*(9�'&78��$-*�&3,1*�'*9<**3�&3>�9<4�'&78�.8�
5:9�43�9-*�/4.39��-*3(*�9-*�<-41*�897:(9:7*�(&3�'*�8*5&7&9*)�.394�
9<4�9>5*8�4+�(42543*398��'&78�&3)�/4.398��$-*�1*3,9-�4+�9-*�'&7�
)*9*72.3*�9-*�8.?*�4+�9-*�:3.9�<-.1*�9-*�&3,1*�4+�9-*�/4.39�)*9*72.3*�
9-*�8-&5*�4+�9-*�:3.9�
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�4)>�����*3,9-��
""��4&7)

#97.3,8��"4<*7����1.,3.3,�
�&5����1.,3.3,���
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Fig. 29 The Implementation of Bias

Fig. 28 Two Dimensional Bias

Fig. 30 Detail of Implementation
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3

1

4

5

6

Decomposed Geometry 

1. Horizontal Bar 
2. 4 Direction Joint 
3. Vertical Bar 
4. 3 Direction Joint 
5. Slanted Bar 
6. Slanted Bar

Transform

Length => Size

Angle => Shape

Prototype
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Skewed Geometry
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Fig. 31 The development of Geometry
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Skewed Geometry
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Fig. 31 The development of Geometry
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Fig. 32 The Final Model
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Fig. 33 The Final Model
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!
9 Description !!
�8�>23=�-2+:>/<��>2/�09669A381�;?/=>398�3=�19381�>9�,/�.3=-?==/.��
�9A�.9/=�>2/�3809<7+>398�:<9:+1+>/�+7981�.300/</8>�=C=>/7=��
�/09</�:<9,381�38>9�>23=�3==?/��>2/�./0383>398�90�+�=C=>/7�=29?6.�,/�
./63,/<+>/.���0�+�2C:9>2/=3=�3=�7+./�>2+>�+�=C=>/7�9:/<+>/=�+=�+�
�7+>2/7+>3-+6�0?8->398���>2/�79./6�-+8�,/�./=-<3,/.�+=�>2/�
.3+1<+7�38��31���
��!
�8�>2/�/;?+>398�90�0�B����*��B�</:</=/8>=�>2/�38:?>�A236/�C�>2/�
9?>:?>��,/>A//8�A23-2�>2/</�3=�+�</6+>398=23:��)2+>/@/<�3=�13@/8�>9�
>23=�0?8->398��>2/</�7?=>�,/�+�</=?6>�-9<</=:98.381�>9�>2/�38:?>���8�
9>2/<�A9<.=��+�0?8->398�3=�+�./=-<3:>398�90�>2/�</6+>398=23:�,/>A//8�
38:?>=�+8.�9?>:?>=���!
!9A�+==?7/�>2+>�>2/</�3=�+�<997�38�A23-2�+�-2+3<��+�,995�+8.�+�
6+7:�+</�:6+-/.��+=�=29A8�38��31������&2/=/�/6/7/8>=�/B3=>�38�>23=�
<997�-+8�/=>+,63=2�98/�9<�79</�=C=>/7=��!
�>�>2/�,/1388381��>2/�./0383>398�90�/+-2�9,4/->�=29?6.�,/�-6/+<6C�
-6+<303/.��&2/�-2+3<�986C�=/<@/=�+=�+�=/+>��>2/�,995�3=�>9�,/�</+.�
+8.�>2/�6+7:�3=�09<�366?738+>381�>23=�<997���+-2�9,4/->�-+8�986C�
:<9@3./�+�=3816/�0?8->398��&2?=��+�:/<=98�/8>/<381�>23=�<997�-+8�=3>�
98�>2/�-2+3<�9<�</+.�>2/�,995�38�+�,<312>�/8@3<987/8>���!
&2/</�+</���:9==3,6/�-97,38+>398=�A3>2�>2/=/�-97:98/8>=��+=�
./=-<3,/.�38��31������!
{ } ; Emptiness ; !
{C} ; (Chair only) 
{B} ; (Book only) 
{L} ; (Lamp only) !
{C,B } ; (Chair and Book) 
{B,L} ; (Book and Lamp) 
{C,L} ; (Chair and Lamp) 
{C,B,L} ; (Chair and Book and Lamp) !
!9>�/@/<C�-97,38+>398�3=�-+:+,6/�90�09<7381�+�=C=>/7��&9�
-98=><?->�+�=C=>/7��/+-2�-97,38+>398�=29?6.�,/�+,6/�>9�:<9@3./�+>�
6/+=>�98/�9?>:?>�38�</=:98=/�>9�>2/�38:?>���8�>23=�-+=/��>2/�38:?>�3=�+�
:/<=98�+8.�>2/�9?>:?>�3=�+�=:/-303-�0?8->398��&2/�/312>�:9==3,6/�
9?>:?>=�+</�=29A8�38��31������!
{ } ; (Emptiness) => Nothing !
{C} ; (Chair only) => Sitting 
{B} ; (Book only) => Nothing 
{L} ; (Lamp only) => Nothing !
{C,B } ; (Chair and Book) => Sitting 
{B,L} ; (Book and Lamp) => Reading 
{C,L} ; (Chair and Lamp) => Sitting 
{C,B,L} ; (Chair and Book and Lamp) => Sitting & Reading 
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Fig. 36 Possible combinations of the Room

{ } {C} {B} {L}

{C,B} {B,L} {C,L} {C,B,L}

Fig. 35 Room

Fig. 34 System Definition

Fig. 37 Possible Outputs of the Room

X Sit X X

Sit Read Sit S&R

40



!!!!
&2<//�.300/</8>�+->398=�-+8�,/�.98/�A3>2�>2/=/�/312>�:9==3,6/�
-97,38+>398=��%3>��$/+.��%3>�+8.�$/+.���--9<.381�>9�>2/�./0383>398��
986C�09?<�-97,38+>398=��29A/@/<��-+8�,/�./038/.�+=�+�=C=>/7��
&2/</09</��>2/�=><?->?</�90�>23=�<997�-+8�,/�/B:63-3>6C�.<+A8�+=��31��
����+8.�0?<>2/<�A<3>>/8�+=�+�6913-+6�09<7�+=�=29A8�38��31��

��!
{Room} = {{}, {C}, {B}, {L}, {C, B}, {B, L}, {C, L}, {C, B, L}} ; !
�0�>2/�?=/6/==�=?,=/>=�+</�</79@/.��>23=�?83@/<=+6�=/>�-+8�,/�
</@3=/.�+=��31������!
{Room} = {{C}, {C, B}, {B, L}, {C, L}, {C, B, L}} ; !
"86C�03@/�-97,38+>398=�2+@/�>2/�+,363>C�>9�</=:98.�>9�>2/�38:?>�+8.�
2/8-/��>2/�</.?8.+8>�-97,38+>398=�+</�./6/>/.�>9�9,>+38�+�79</�
:</-3=/�09<7��&9�+-23/@/�+�-98-3=/�=><?->?</�90�>2/�=C=>/7��>2/�
-97,38+>398�A3>2�+�0?8->398�>2+>�3=�/;?3@+6/8>�>9�9>2/<=�,?>�3=�90�
2312/<�-97:6/B3>C�A366�,/�/B-6?./.�03<=>��&2/�?6>37+>/�=><?->?</�3=�
:</=/8>/.�38��31��
	��!
{Room} = {{C}, {B, L}, {C, B, L}} ; !
{Room(x)} = {{C(x)}, {B(x), L(x)}, {C(x), B(x), L(x)}} ; !
{Room(x)} = {C(x), BL(x), CBL(x)} ; !
{Y} = {Sitting, Reading, Sitting & Reading} ; !
�=�+�</=?6>��>23=�<997�-+8�,/�</:</=/8>/.�+=�+�?83@/<=+6�
-97,38+>398�-98=3=>381�90�>2<//�7389<�-97,38+>398=��+8.�/+-2�
7389<�-97,38+>398�2+=�+�</=:/->3@/�9?>:?>��&2/�-9<</=:98.381�
6913-+6�=><?->?</�3=�./=-<3,/.�38�>2/�.3+1<+7�90��31��
���!
&2/9</>3-+66C��/@/<C�=:+-/�9<�,?36.381�7+C�,/�</:</=/8>/.�+=�+�
=C=>/7+>3-�09<7��+8.�>2/�,/2+@39<=�90�>2/�=:+-/�9<�,?36.381�-+8�,/�
/6?-3.+>/.��!
�--9<.381�>9�>2/�+,9@/�./0383>398��8/3>2/<�G,995H�89<�G6+7:H�
-+8�,/�</1+<./.�+=�+�=C=>/7�+698/��>2/</09</��,995�+8.�6+7:�
8//.�>9�A9<5�>91/>2/<�>9�09<7�+�=C=>/7��E�� F���!
&2/</�3=�+�-97798�-98.3>398�A2/8�3>�-97/=�>9�>2/�,995��>2/�6+7:�
+8.�>2/�6312>��&2/�6+7:�3=�>2/�=9?<-/�90�366?738+>398��+8.�98/�
:/<=98�8//.=�>2/�6312>�>9�</+.�+�,995����=?::6C�./7+8.�
</6+>398=23:�>2/</09</�6385=�>2/�,995�+8.�6+7:�>9�/=>+,63=2�+�=37:6/�
=C=>/7��&23=�</6+>398=23:�3=�,+=/.�98�>2/�-97798�/6/7/8>�
/B3=>381�,9>2�38�>2/�6+7:�+8.�>2/�,995��&2/�-988/->398�+7981�
.300/</8>�./@3-/=�90�+�=C=>/7�A366�,/�.3=-?==/.�38�./>+36�38�>2/�6+>/<�
=/->398=��
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Fig. 38 System Structure of the Room

Fig. 40 Optimized System Structure

Fig. 39 Revised System Structure
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Fig. 41 Original Logical Structure
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Fig. 42 Optimized Logical Structure
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Fig. 43 The Multiple Complexity Design
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Project: Island
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!
10 Figure / Ground !!
&2/�-6+==3-�3==?/�90�+<-23>/->?</���31?</��<9?8.��-+8�,/�</�
./038/.�38�.300/</8>�:/<=:/->3@/=���31��

�=29A=�>2/�>C:3-+6�
</6+>398=23:�,/>A//8�031?</�+8.�1<9?8.���C�38-</+=381�>2/�8?7,/<�
9<�+</+�:<9:9<>398�90�>2/�9,4/->=��>2/�031?</�1<9?8.�</6+>398=23:�
,/-97/=�79</�+7,31?9?=���9A/@/<��>2/�031?</�1<9?8.�<+>39�3=�
>99�=37:6/�>9�366?=><+>/�>2/�</+6�</6+>398=23:�,/>A//8�+<-23>/->?</�
+8.�/8@3<987/8>��&2/�-988/->398�,/>A//8�031?</�+8.�1<9?8.�
=29?6.�,/�./038/.�+=�>2/�2+<798C�,/>A//8�>2/�+<-23>/->?</�
�031?</��+8.�>2/�/8@3<987/8>��1<9?8.���&2/�+<-23>/->?</�=29?6.�,/�
A/66�-988/->/.�>9�>2/�=C=>/7=�90�>2/�-3<-?7=>+8-/=��!98/>2/6/==��
>2/�A296/�/8@3<987/8>�3=�+6A+C=�>99�-97:63-+>/.�>9�+8+6CD/���8�
>23=�:<94/->��3>�3=�+37/.�>9�038.�9?>�+�=><+>/1C�+-23/@381�>2/�2+<798C�
,/>A//8�>2/�=3>/�+8.�>2/�+<-23>/->?</��"8�>2/�9>2/<�2+8.��>2/�
./=318�3=�</;?3</.�>9�03>�=/@/<+6�.37/8=398=��!
&2/�=3>/�3=�+�</=/<@93<�38��=38-2?��9?8>C��&+3A+8��%/@/<+6�
-2+<+->/<3=>3-=�=?-2�+=�>2/�.<+38�=?::6C�+B3=��89<>2�=9?>2�+B3=��
-98>9?<�638/=��031?</�1<9?8.�/6/@+>398=��A+>/<�>+,6/�+8.�=><?->?</�
+</�-29=/8�+=�>2/�-98.3>398=�90�>2/�=3>/��&2/</09</��>2/C�+</�
./038/.�+=�>2/�.37/8=398=�>2+>�=29?6.�,/�03>>/.��&23=�=><+>/1C�3=�
+.9:>/.�>9�</�./038/�>2/�8/A�031?</�1<9?8.�</6+>398=23:�38=>/+.�90�
=37:6/�@96?7/�9<�+</+�<+>39���/</�?=/=�>2/�>+,6/�38��31��

�+=�>2/�
/B+7:6/�>9�./=-<3,/�>2/�8/A�0�1�</6+>398=23:���8�>23=�>+,6/��>2/�
?8589A8�,6+85�-+8�,/�./>/<738/.�A3>2�>2/�3809<7+>398�0<97�>2/�
+.4+-/8>�8?7,/<=��#</-3=/6C��>2/�?8589A8�8?7,/<�7?=>�-98>+38�
>2/�</6+>3@/�3809<7+>398�0<97�9>2/<=��&2?=�3>�-+8�03>�>9�>2/�
/8@3<987/8>��0?<>2/<79</��/@/8�>29?12�>2/�8?7,/<=�38�>2/�>+,6/�
=//7�>9�,/�<+8.97��>2/9</>3-+66C��>2/</�7?=>�,/�+�</6+>398=23:�
+7981�>2/7���8�-98=/;?/8-/��>23=�./=318�-98>+38=�>2/�3809<7+>398�
0<97�>2/�=3>/��+8.�>2/�3809<7+>398�3=�><+8=09<7/.�38>9�>2/�=:+>3+6�
09<7�A23-2�-+8�,/�:/<-/3@/.���8�9>2/<�A9<.=��>2/�38@3=3,6/�
3809<7+>398�0<97�>2/�6+8.�3=�><+8=09<7/.�38>9�>2/�=:+-/�
/B:/<3/8-/�
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1 2 3 4 5 6 7 8 9 10

3 4 7 12 19 28 39 52 67 84

5 6 11 20 33 50 71 96 125 158

7 8 15 28 47 72 103 140 183 232

9 10 19 36 61 94 135 184 241 306

11 12 23 44 75 116 167 X 299 380

13 14 27 52 89 138 199 272 357 454

15 16 31 60 103 160 231 316 415 528

17 18 35 68 117 182 263 360 473 602

19 20 39 76 131 204 295 404 531 676

Fig. 44 Multiple Systems Table

Fig. 44 Traditional Figure/Ground Transition

Entropy of Order

Numbers of Objects

Proportion of Area

48



N

Drain

Supply

Elevation
Elevation

Circulation

Contour lines

S

Width A Width B

Contour Lines

Drain-Supply Line

Perception

Water Table Warning

Null

NS

Sunlight / Latitude

Site : Bao-shan Reservoir

Circulation

Full
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Opening Structure

Elevation
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Fig. 45 The Connection of Site Conditions

50



!
11 Multi-Dimension !!
&2/�=3>/�-98.3>398=�-29=/8�09<7�>2/�7?6>3:6/�.37/8=398=�90�>23=�
./=318���31��
��=29A=�>2/�-988/->398=�+7981�>2/�.300/</8>�
-98.3>398=��%38-/�/@/<C�-98.3>398�-9?6.�3806?/8-/�98/�+89>2/<��>2/�
2+<798C�+7981�+66�.37/8=398=�3=�-97:6/B���31��
��=29A=�>2/�
.3+1<+7=�90�>29=/�-98.3>398=�>2+>�+</�</=:98./.�38�>2/�./=318��
)236/�:/9:6/�+</�A+65381�38�>2/�:+>2�90�>2/�,?36.381��>2/�=:+-3+6�
/B:/<3/8-/�A23-2�3=�0<97�>2/�3809<7+>398�90�>2/�=3>/�-+8�,/�
:/<-/3@/.��+=�=29A8�38��31��
���>2/�=/<3/=�90�=/->398=��&2/�
=?--/==3@/�=/->398=�/=>+,63=2�+�=:+-3+6�=-/8+<39�38�A23-2�:/9:6/�
-+8�:/<-/3@/�>2/�3809<7+>398�0<97�>2/�=3>/���66�>2/�+,=><+->�
7/==+1/=�0<97�>2/�/8@3<987/8>�+</�><+8=09<7/.�38>9�>2/�=:+-3+6�
/B:/<3/8-/�+8.�9<1+83D/.�A3>238�+�@3=3>381�:+>2���9<�/B+7:6/��98/�
90�>2/�.37/8=398=�3=�>2/�-98>9?<�638/=���C�./0383>398��>2/�-98>9?<�
638/�3=�>2/�638/�>2+>�3=�-988/->/.�,C�+66�:938>=�+>�>2/�=+7/�+6>3>?./��
&2?=��>2/�=69:/�90�>2/�>/<<+38�-+8�,/�><+8=09<7/.�38>9�>2/�A3.>2��
+8.�>2/�A3.>2�90�>2/�:+>2�3=�98/�90�>2/�=:+-3+6�:/<-/:>398=��#/9:6/�
-+8�,+</6C�:/<-/3@/�>2/�=69:/�,?>�-+8�/+=36C�0//6�>2/�A3.>2�A236/�
A+65381�98�>2/�:+>2��%9��>2/�38@3=3,6/�-98>9?<�638/=�+</�</-9<./.�+=�
>2/�A3.>2�90�>2/�:+>2=��
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Section Unit 1 Unit 2 Unit 3 Opening

Structure

Elevation

Circulation

Fig. 45 The Connection of Site Conditions

51



Sharing Components 
Multiple Systems Solution

Project Analysis : Island

Fig. 46 The Series of Sections
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Supply

Drain

N S

Water Table FullWarningNull

Width AWidth B

Structure

Fig. 47 Roof Plan

Fig. 48 B1 Plan

Fig. 49 B2 Plan

Fig. 50 B3 Plan
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Fig. 52 The Perspective in the Path

Fig. 51 The Perspective in B1 Level
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!
12 Set Theory !!
��(1&88.(�5:'1.(&9.43��$-*��7(-.9*(9:7*�4+�9-*��.9>
��<7.99*3�'>��1)4�
"488.��5:98�+47<&7)�&3�.2&,.3&9.43�4+�9-*�574949>5*�9-*47>���3�-.8�
'440��574949>5*8�&7*�)*8(7.'*)�&8�9-*�+:3)&2*39&1�(42543*398�
4+�&�(.9>��&3)�-*3(*�9-*�7*8*&7(-�4+�574949>5*8�&3)�9>5414,>�.8�
:3)4:'9*)1>�&�5742.3*39�8:'/*(9�<-*3�.9�(42*8�94�:7'&3.82��
$>5414,>�(&3�'*�)*+.3*)�&8�&�89:)>�43�&�,74:5�<.9-�9-*�.)*39.(&1�
5745*79.*8�9-&9�7*8*2'1*�&�2&9-*2&9.(&1�9-*47>��034<3�&8�#*9�
9-*47>���3�2>�5*785*(9.;*��#*9�9-*47>�.8�(438.)*7*)�&�897:(9:7*�4+�
9>5414,>��$-*�*88*39.&1�(43(*59�4+�#*9�9-*47>�(&3�'*�)*8(7.'*)�&8�
�.,���
���3�+&(9��&3>�85&(*��+47�.389&3(*�&�7*897442��&8�8-4<3�.3�
�.,������(&3�'*�)*8(7.'*)�&8�&�8*9�(4257.8.3,�9-*�*1*2*398�+742�
49-*7�8*98��!
$-*7*�&7*�9-7**�8*98��#*9����#*9���&3)�#*9����.3��.,���
��*&(-�-&8�
;.79:&11>�(4:391*88�*1*2*398�<.9-�8.2.1&7�5745*79.*8���47�.389&3(*��
#*9���89&3)8�+47�9-*�8*9�4+�B(-&.78C��<-.(-�.3(1:)*8�&11�(-&.78�.3�
9-*�<471)���19-4:,-�(-&.78�-&;*�&�-:,*�).;*78.9>�.3�&55*&7&3(*8��
2&9*7.&18��47�+:3(9.43&1.9.*8��9-*>�&7*�&11�(&11*)�B(-&.7C�&3)�'*143,�
94�9-*�8&2*�8*9���*&3<-.1*��#*9���.8�+47�9-*�8*9�4+�B'4408C�&3)�
#*(���.8�+47�9-*�8*9�4+�B1&258C���!
"*+*77.3,�94�9-*�7442�.3�9-*�57*;.4:8�8*(9.43��9-&9�7442�(439&.38�
43*�(-&.7��43*�'440�&3)�43*�1&25��$-&9�7442�(&3�9-*7*'>�'*�
)*+.3*)�&8�&349-*7�8*9��#*9�"��-&;.3,�9-7**�*1*2*398�9-&9�(42*�
+742�9-7**�49-*7�8*98��!
Set C = {C0, C1, C2, … }; 
Set B = {B0, B1, B2, … }; 
Set L = {L0, L1, L2, … }; 
Set R = {Cn, Bn, Ln}; !
#*9������&3)���8*7;*�&8�9-*�574949>5*�8*98�'*(&:8*�9-*8*�8*98�
(411*(9�&11�*1*2*398�9-&9�-&;*�9-*�8&2*�5745*79.*8�<-.1*�#*9�"�&8�&�
3472&1�8*9�9-&9�(439&.38�8*;*7&1�*1*2*398�<.9-�).++*7*39�5745*79.*8��
�43*9-*1*88��9-48*�*1*2*398�<.9-�).++*7*39�5745*79.*8�2&>�'*�&'1*�
94�(43897:(9�&�8>89*2��$-*7*�.8�1.0*1>�842*�85*(.&1�7*1&9.438-.58�
&243,�).++*7*39�*1*2*398�9-&9�(&3�(433*(9�9-*2�94�+472�&�8>89*2��!!
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1. Bathtub 
2. Toilet 
3. Sink / Mirror 
4. Trash Can 
5. Shelve 
6. Tiled Floor 
7. Door

Fig. 54 Set from Other Sets

Fig. 53 Set Theory

Set C

Set B

Set L

Set C

Set B

Set L

Set R

Set R
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!
13 Projection !!
�4<�&�(43(*59�4+�#*9�9-*47>�(&11*)�574/*(9.43��3**)8�94�
'*�.3974):(*)�94�+:79-*7�*=51&.3�9-*�7*1&9.438-.5���((47).3,�94�#*9�
9-*47>��43*�8*9�2.,-9�'*�9-*�574/*(9.43�+742�&349-*7��&8�8-4<3�.3�
�.,������!
�*7*�.8�&3�*=&251*�94�)*8(7.'*�9-*�574/*(9.43���88:2*�9-&9�#*9���
.8�&�8*9�4+�B(-:7(-*8���<-.(-�.8�9-*�574/*(9.43�4+�#*9�����3)�
&88:2*�9-&9�#*9���.8�9-*�8*9�4+�9-*�)*2&3)8�4+�(-:7(-*8���3�9-*�
'*,.33.3,��9-*�(-:7(-�.8�8.251>�&�51&(*�+47�(-7.89.&38�94�<478-.5�
�4)��':9�&8�5*451*A8�)*2&3)8�&7*�.3(7*&8.3,��34<�9-*�(-:7(-�
2&>�+:3(9.43�7*1&9*)�94�<*)).3,��94:7.82��-.8947.(&1�7*8*&7(-�47�
+.12.3,�9-*2*8��$-*�8*9�4+�)*2&3)8�9-:8�574/*(98�9-*�8*9�4+�
(-:7(-*8���+�9-*�)*2&3)8�;&3.8-��9-*�(-:7(-*8�<.11�34�143,*7�*=.89��
�3�49-*7�<47)8��9-.8�7*1&9.438-.5�(&3�'*�7*,&7)*)�&8�&�)*2&3)�
8:551>��!
$-*�(43(*598�&'4;*�(43+472�94�9-*�7:1*8�&3)�57.3(.51*8�4+�#*9�
9-*47>���((47).3,�94�#*9�9-*47>��.9�.8�&88:2*)�9-&9�9-*7*�.8�&�
B'&8.8��.3�*&(-�8*9�<-.(-�.8�9-*�+:3)&2*39�94�(4389.9:9*�9-*�8*9��
�11�*1*2*398�.3�9-*�8*9�&7*�,*3*7&9*)�'>�.98�'&8.8���47*4;*7��9-*�
'&8.8�7*57*8*398�9-*�2&.3�+*&9:7*�4+�&�8*9���.,���
�8-4<8�&�
8.251.+.*)�).&,7&2�4+�#*9�9-*47>��!
�&8*)�43�#*9�9-*47>��9-*7*�&7*�9<4�&5574&(-*8�94�)*7.;*�9-*�'&8.8�
+742�&�8*9��!
1. Get a spanning set for the vector space, then reduce this set to 
a basis. !
2. Build a maximal linearly independent set, adding one vector at a 
time. !
$-*8*�9<4�&5574&(-*8�&7*�:8*)�.3�2&9-*2&9.(8��-*7*��9-*�8&2*�
(43(*59�.8�&)459*)�94�+.3)�4:9�9-*�'&8.8�4+�&�8*9���;*39:&11>��9-*�
'&8.8�2&>�'*�)*7.;*)�+742�'49-�9-*�574/*(9.43�8*9�&3)�9-*�47.,.3&1�
8*9�� 9-*7<.8*��&349-*7�&5574&(-�3&2*)�B.3):(9.43C�(&3�&184�
'*�:8*)�94�+.3)�4:9�9-*�'&8.8��$-*�9*(-3.(&1�)*9&.18�<.11�349�'*�
).8(:88*)�.3�9-.8�9-*8.8��-4<*;*7��9-*>�<.11�'*�'7.*+1>�*=51&.3*)�.3�
�55*3).=�����.,�����8-4<8�9-*�(4251*9*�897:(9:7*�4+�#*9�9-*47>��
&3)��.,�����8-4<8�9-*�(43(*59�4+�&�'&8.8�
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Fig. 56 Prototypes of Sets

Fig. 55 Projection

Fig. 57 Requirement Set & Architecture Set
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!
14 Basis !!
�8�9.2*�(-&3,*8��&�8*9�<.11�349�(4389&391>�'*�9-*�8&2*�'*(&:8*�
;&7.&9.438�.3�&�8*9�+7*6:*391>�4((:7���&(9478�8:(-�&8�9-*�8-.+9�4+�
(:19:7*8��-:2&3�'*-&;.478��*3;.7432*398��&3)�*;*3�9-*�(1.2&9*�
(&3�97.,,*7�(-&3,*8�4+�&�8*9���*8.)*8��9-*�*1*2*398�.3�&�8*9�2&>�
).8&55*&7�47�'*�7*51&(*)�<.9-�&�3*<�43*���47�.389&3(*��9-*�
574,7&28�<.9-.3�&�':.1).3,�2&>�'*�*7&8*)�&3)�7*574,7&22*)��
"*+*77.3,�94�9-*�9-*47>��43(*�(-&3,*8�&7*�2&)*�.3�&�8*9��9-*�
&((47).3,�(-&3,*8�2&>�'*�+4:3)�.3�.98�574/*(9.43�8*9���3�49-*7�
<47)8��.+�9-*�)*2&3)�8*9�(-&3,*8��9-*�8:551>�8*9�(-&3,*8��944��
�4<*;*7��(-&3,*8�43�9-*�'&8.8�&7*�247*�(7.9.(&1�9-&3�9-48*�43�9-*�
3472&1�(42543*398�'*(&:8*�9-*�'&8.8�.8�9-*�*88*39.&1�*1*2*39��
&3)�9-*�;&7.&9.438�43�9-*�'&8.8�<.11�1*&)�94�)7&89.(�7*8-&5.3,�4+�&�
8*9���.,�����&3)��.,��
��8-4<�9-*�97&38+472&9.43�4+�&�8*9�&3)�.98�
574/*(9.43�8*9���3��.,������#*9���;&7.*8�&143,�<.9-�9.2*��<-.(-�1&9*7�
(&:8*8�.98�)*2&3)�8*9�94�(-&3,*�&8�<*11��!
�:79-*7247*��43*�8*9�(&3�'*�)*8(7.'*)�&8�B9&,�(14:)C�<-*3�&3�
*1*2*39�4+�<-.(-�2&>�8.2:19&3*4:81>�'*143,�94�9<4�47�247*�8*98��
 3�9-*�49-*7�-&3)��9-.8�0.3)�4+�*1*2*398�(&3�'*�9&,,*)�<.9-�
;&7.4:8�5745*79.*8���47�.389&3(*��.3��.,��
	��&3�*1*2*39�.8�5&89*)�
<.9-�&�B(-&.7�8*9C�9&,�&3)�&�B7442�8*9C�9&,�
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Fig. 60 Time line of Sets

Fig. 59 Shifting of Sets

Fig. 58 Basis of Sets

Fig. 61 Tag Cloud Representation

{1} => {A} ; 
{2} => {A}, {B} ; 
{3} => {A}, {C} ; 
{4} => {A}, {B}, {C} ; 
{5} => {B}, {C} ; 
{6} => {B} ; 
{7} => {C} ; 
{8} => {A}, {D} ; 
{9} => {D} ; 
{10} => {D}, {E} ; 
{11} => {E} ;
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Project: Light of the City
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$-*�(43+1.(9�'*9<**3�41)�8>89*28�&3)�(:77*39�8>89*28�(&3�'*�
*&8.1>�+4:3)�.3�$&.5*.�(.9>���8�(4143.?*)�'>�!479:,&1��#5&.3���&5&3�
&3)�9-*���$�,4;*732*39�&9�).++*7*39�5*7.4)8��$&.<&3�-&8�&�
(4251.(&9*)�-.8947>���8�&8�7*8:19��&�;&7.*9>�4+�8>89*28�(4*=.89�.3�
$&.<&3��$-.8�).85&7.9>�&55*&78�349�431>�.3�9-*�5->8.(&1�&85*(9�':9�
&184�.3�9-*�(:19:7&1�&3)�2*39&1�&85*(98���*3(*��9-*7*�&7*�&�149�4+�
,&58�8:(-�&8�9-*�.3;&1.)�85&(*�.3�9-.8�8.9*��&3)�9-48*�,&58�&7*�9-*�
'*89�*;.)*3(*�9-&9�8:554798�9-*�2:19.�(:19:7&1�1.+*�.3�$&.<&3��$-.8�
)*8.,3�.8�&.2*)�94�).851&>�9-*�).++*7*39.&9.43�'*9<**3�9-*�41)�
�&5&3*8*�8>89*2�&3)�24)*73�8>89*2���43+1.(98�(4:1)�*=.89�
'*9<**3�&3>�9<4�8>89*28�<.9-4:9�<*11�&77&3,*2*39��&3)�9-:8�
(&:8*�&�149�4+�<&89*8��$4�)*243897&9*�9-*�(43+1.(98�&243,�
).++*7*39�8>89*28��&3�&1,47.9-2�.8�.3974):(*)�&8�)*5.(9*)�.3�9-*�
'*14<�+.,:7*��

1. One rectangle should be placed one 
time. 
2. The rectangle placed should be next 
to the existing rectangles with 2mm 
width gap.  
3. The length of rectangles’ sides 
should be equal to the adjacent one.
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Fig. 62 City objects

Fig. 63 Conflicts Generating Algorithm
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Fig. 64 City Objects Conflicts
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$-*�2.77478�&7*�.389&11*)�.3�9-*�(43+1.(9.3,�&7*&�
7*+1*(9.3,�9-*�1.,-9�<-.(-�.8�+742�9-*�47.,.3&1�
897**9�1&258�.389*&)�4+�&)).3,�3*<�.11:2.3&9.3,�
8>89*28��$-*�1.,-9�(&3�431>�5&88�9-74:,-�9-*�
*259>�85&(*��84�9-*�(43+1.(9.3,�85&(*�.8�
-.,-1.,-9*)�'>�9-.8�<&>���)).9.43&11>��9-*�
47.,.3&1�897**9�1&258�&7*�8-&7*)�<.9-�9-.8�
)*8.,3���*3(*��&�(438*6:*39�(43(*59�<-.(-�.8�
3&2*)�B8-&7.3,�(42543*39C�)*9*72.3*)�
+742�9-.8�)*8.,3�<.11�'*�).8(:88*)�.3�9-*�3*=9�
8*(9.43��
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Fig. 65 Design of City Light
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Fig. 66 Light of City
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Project: Wall(s)
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!
15 Sharing Component !!
$-*�574,7&2�4+�9-.8�574/*(9�.8�94�)*8.,3�&�<&11�&74:3)�&�-.8947.(&1�
':.1).3,�<-.(-�<&8�':.19�):7.3,�9-*�5*7.4)�4+��&5&3*8*�(4143.&1�
7:1*���>�)*+.3.9.43��&�<&11�.8�94�)*+.3*�&�85&(*��%.9-�9-*�5:7548*�4+�
*89&'1.8-.3,�&3�&7*&�+47�(.9.?*38�94�-41)�&(9.;.9.*8��9-*�&7*&�8-4:1)�
'*�84:3)5744+.3,�':9�&((*88.'1*��$-*7*+47*��9-*�<-41*�&7*&�.8�
8*5&7&9*)�.394�8*;*7&1�?43*8��&3)�*&(-�?43*�.8�)*+.3*)�'>�51&(.3,�
4'/*(98�43�.98�+4:7�8.)*8���47�*=&251*��?43*���.8�)*+.3*)�'>�9-*���
).++*7*39�4'/*(98�&8�8-4<3�.3��.,��
���$-*�?43*�)*+.3*)�(&3�4++*7�
9-*�(.9.?*38�&�51&(*�94�-41)�(43(*79�<.9-4:9�'49-*7.3,�
3*.,-'47-44)8���((47).3,�94�9-*�7*6:.7*2*398��*&(-�51&(*)�4'/*(9�
8-4:1)�'*�(&5&'1*�4+�7*):(.3,�9-*�84:3)���47*4;*7��9-*�<&>�94�
51&(*�4'/*(98�.8�)*9*72.3*)�'>�9-*�8.2:1&9.43�4+�9-*�84:3)�5&9-8�
&8�8-4<3�.3��.,��
����389*&)�4+�&)).3,�&�3*<�4'/*(9��9-*�897**9�
4'/*(98�&7*B8-&7*)C�94�+472�&�<&11��2*&3<-.1*��9-*8*�4'/*(98�
&7*�:8*)�+47�).++*7*39�+:3(9.438�47�574,7&28��$4�'*�'7.*+��9-*7*�.8�
349�&�3*<�<&11�':9�9-48*�897**9�4'/*(98�&7*�8-&7*)�94�&(-.*;*�9-*�
+:3(9.43�4+�&�<&11��$-*�4'/*(98�8-&7*)�&7*�)*8(7.'*)�.3��.,��
���!!
�3�47)*7�94�&(-.*;*�9-*�84:3)5744+.3,�+:3(9.43��9-*�8:7+&(*�.8�
)*8.,3*)�94�'*�&'1*�94�&'847'�9-*�84:3)��$-*�2*2'7&3*�<.9-�
3:2*74:8�82&11�-41*8�(&3�57*;*39�9-*�84:3)�+742�7*+1*(9.3,�� 3(*�
9-*�84:3)�,*9�.394�9-*�-41*8��9-*>�(&3�-&7)1>�*8(&5*�+742�9-*�
2*2'7&3*��9-*7*+47*�9-*�<&11�(&3�7*):(*�9-*�.39*38.43�4+�84:3)�
7*+1*(9.43��
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1. Projector Room 
2. Ware House 
3. Security Guard 
4. ATM 
5. Light 
6. Trash Can / Ash Tray 
7. Information / Ticket 
8. Pay Phone  
9. Cafe’ 
10. Toilet 
11. Bus Stop 
12. Light 

13. Bus Station 
14. Sign Board / Map 
15. Stage 
16. Projector 
17. Screen 
18. Screen 
19. Ash Tray 
20. Trash Collector 

Sharing Components 
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Project Analysis : Wall(s)

Fig. 67 Zone Defined by Objects

Fig. 68 Street Objects

Fig. 69 Soundproofing Wall
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Fig. 70 The Wall of Objects

73



Sharing Components 
Multiple Systems Solution

Project Analysis : Wall(s)
74

Fig. 71 The Bus Station

Injecting Sound

Reflecting Sound



Object 13: Bus Station
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1

2

3

6

5

7

8

9

10

4

1. Corrugated Roof 
2. Screw bar 
3. C Type Steel 
4. Plywood Board 
5. Chair Structure 
6. Plywood Floor 
7. Floor Structure 
8. Foundation 
9. Gypsum Board 
10. Punching Membrane 
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Fig. 72 The detail of Bus Station
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Project: City Gallery

Sharing Components 
Multiple Systems Solution

F

78



1. Sport Field A 
2. Auditorium 
3. Sport Field B 
4. Entry Square 
5. Historical Building 
6. Media Square 
7. Garden (Forum) 
8. Gallery A 
9. Cafe 
10. Garden (Cafe) 

11. Gallery B 
12. Citizen Square 
13. Tree Garden 
14. Gallery C / Office 
15. Toilet 
16. Toilet 
17. Bus Stop
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Fig. 73 Roof Plan
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!
1. Gallery 
2. Lounge Room / Audience Seats 
3. Gallery 
4. Gallery 
5. Projector

$-*�-&3)7&.1�4+�9-*�89&.78�.8�&184�9-*�
'&80*9'&11�'4&7)���9�2*&38�9-&9�9-*�
-&3)7&.1�(&3�'*�9-*�8-&7.3,�(42543*39�
'*9<**3�'&80*9'&11�+.*1)�&3)�9-*�89&.78�

Sharing Components 
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Project Analysis : City Gallery

Fig. 74 3rd Level Plan
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1. Gallery 
2. Lounge Room / Audience Seats 
3. Reception / Audience Seats 
4. Office
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Fig. 75 2nd Level Plan
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1. Dugout / Audience Seats 
2. Billboard 
3. Shower 
4. Dugout / Audience Seats 
5. Historical Gallery 
6. Bus Stop 
7. Gallery 
8. Cafe Garden 
9. Cafe 
10. Gallery 

11. Stage 
12. Citizen Square

$-*�9<4�)4478�(&3�+472�&3�*397&3(*�
47�*=.9���3�49-*7�<47)8��9-*�)4478�-&;*�
2:19.51*�+:3(9.438�&3)�'*143,�94�
).++*7*39�8>89*28�

Sharing Components 
Multiple Systems Solution

Project Analysis : City Gallery

Fig. 76 Ground Level Plan
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Basketball Field
Stairs)

Sharing Component

�8�2*39.43*)�'*+47*��9-*�8-&7.3,�(42543*39�.8�9-*�
-&3)7&.1�'*(&:8*�9-*�-&3)7&.1�.8�8-&7*)�'>�9-*�89&.78�
�8>89*2����&3)�9-*�'&80*9'&11�+.*1)��8>89*2�����
�((47).3,�94�9-*�8*9�9-*47>��9-.8�(42543*39�.8�(&11*)�9-*�
.39*78*(9.43&1�(42543*39��&3)�9-.8�8-&7.3,�7*1&9.438-.5�
.8�7*8:19*)�+742�9-&9�9-*�'&80*9'&11�'4&7)�-&8�9-*�8&2*�
-*.,-9�&8�9-*�-&3)7&.1��$-*7*+47*��<*�2&>�2*7,*�9-*8*�
9<4�(42543*398�&8�43*�'>�8-&7.3,�9-*�8&2*�-*.,-9�
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Fig. 77 AA’ Section
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Open Theater

Gallery

Exit / Entrance

�8�8-4<3�.3��.,������9-*�<&11�.8�8-&7*)�
'>�9-*�9-*&9*7��9-*�,&11*7>�&3)�9-*�
897:(9:7*�8>89*2���3�9-*�+.789�51&(*��9-*�
<&11�.8�9-*�85&(*�.3�<-.(-�9-*�9-*&9*7�
(-&.78�(&3�'*�5:9�&<&>��#*(43)��9-*�
<&11�.8�9-*�*=-.'.9.43�<&11�+47�9-*�,&11*7>��
$-.7)��9-*�<&11�.8�&184�9-*�897:(9:7*�4+�9-*�
':.1).3,���*3*7&11>��&12489�*;*7>�<&11�4+�
&�':.1).3,�-&8�9<4�(-&7&(9*7.89.(8��43*�.8�
897:(9:7&1�&3)�9-*�49-*7�.8�85&(.&1��
#42*9.2*8�9-*�<&11�(&3�&184�'*�9-*�
85&(*�+47�9-*�<.7*8�&3)�;*39.1&9.43��
$-*7*+47*��34<�*;*7>�&7(-.9*(9:7&1�
*1*2*39�(&3�'*�7*)*+.3*)�'*(&:8*�*&(-�
*1*2*39�2&>�'*143,�94�8*;*7&1�8>89*28��
%-*3�&11�9-*�8>89*28�&7*�(1&7.+.*)��9-*�
8-&7.3,�(42543*398�(&3�'*�(1*&71>�
)*9*72.3*)�&3)�9-:8�(&3�8&;*�&�149�4+�
(4898�&3)�7*):(*�9-*�(43+1.(98�

Sharing Components 
Multiple Systems Solution

Project Analysis : City Gallery

Fig. 78 BB’ Section
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Chapter 5 Conclusion
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!
16 Summary !!
$-*�1.30�'*9<**3�8>89*28�&3)�#*9�9-*47>�2&>�'*�9-*�
B)*2&3)8C�&8�2*39.43*)�.3�9-*�57*;.4:8�8*(9.43���3�9-*�7442�
*=&251*��9-*�'440�&3)�9-*�1&25�+472�&�8>89*2�'*(&:8*�9-*>�
-&;*�9-*�8&2*�5745*79>�+742�9-*�8&2*�)*2&3)�@�1.,-9���!
$-*7*+47*��<*�(&3�*=97&(9�9-*�(42243�5745*79.*8�+742�)*;.(*8�
'*143,.3,�94�9-*�8&2*�8>89*2��$-*�(42243�5745*79.*8�7*+1*(9�9-*�
8&2*�)*2&3)�8*9��&3)��247*4;*7��9-*�*1*2*398�4+�9-.8�)*2&3)�
8*9�(&3�'*�:8*)�94�*=51&.3�9-*�+472&9.43�4+�9-*�8>89*2�� 3�9-*�
49-*7�-&3)��<*�2&>�:8*�9-*�*1*2*398�4+�9-*�)*2&3)�8*9�94�
&3&1>?*�9-*�8>89*2�897:(9:7*���.,�����.11:897&9*8�9-*�&7(-.9*(9:7*�'>�
:8.3,�#*9�9-*47>�&3)�9-*�8>89*2�&3&1>8.8��!
�3�9-.8�9-*8.8����.39*3)�94�2&0*�&3�.3):(9.43�4+�&�2&9-*2&9.(&1��
4'/*(9.;*�&3)�&3&1>?&'1*�897:(9:7*�+47�&7(-.9*(9:7*�)*8.,38��$-*�
)*8.,3�9-*47>�2:89�'*�(43897:(9*)�43�&�841.)�,74:3)�.3�&�;.8.'1*��
94:(-&'1*�&3)�+*&8.'1*�2&33*7���3�9-*�3.3*9**39-�(*39:7>��9-*7*�
<&8�&�8.2.1&7�8.9:&9.43�.3�(&1(:1:8���*+47*��&3947�-&)�574548*)�9-*�
.3+.3.9>�9-*47>��9-*�(&1(:1:8�<&8�.3�&�+7&,.1*�(43).9.43���;*3�9-4:,-�
9-*�(43(*59�4+�(&1(:1:8�<&8�.397.38.(&11>�(477*(9��34�43*�(4:1)�
&++.72�9-&9�9-*�(&1(:1:8�<&8�8&+*�94�:8*��$-*�<-41*�8(.*3(*�<&8�
*89&'1.8-*)�43�&3�:3574;*)�->549-*8.8�:39.1��&3947�47.,.3&9*)�9-*�
.3+.3.9>�9-*47>���438.)*7.3,�9-&9��&�(43(7*9*�9-*47>�2:89�'*�':.19�+47�
&7(-.9*(9:7*�)*8.,38�&8�8443�&8�5488.'1*��49-*7<.8*�<*�2&>�,*9�
1489�.3�9-*�+:9:7*�
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Fig. 79 System and Set Structure
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Phase 1

Phase 2

Phase 3

Phase 4

 3(*�9-*�8-&7.3,�(43(*59�.8�&551.*)�
43�9-*�;*79.(&1�).2*38.43��9.2*���9-*�
(43(*59��#-&7.3,��&'7.(&9.43��(&3�'*�
*=514.9*)�43�(43897:(9.3,�574(*88

Vertical (Time) Sharing
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Phase 5

Phase 6

Phase 7

Phase 8



!!!!
17 Bibliography !!
Architectural : !!
1. Christopher Alexander, A City is not a Tree (London: Design, 1966). !
2. Christopher Alexander, Notes On The Synthesis of Form (Massachusetts: Harvard University Press, 1964), 28-54. !
3. Aldo Rossi, The Architecture of the City (Massachusetts: The MIT Press, 1984), 15-28. !
4. Gary T. Moore, Emerging Methods in Environmental Design and Planing (Massachusetts: The MIT Press, 1968), 21-37. !
5. John Habraken et al., Housing of the Millions (Belgium: NAi Publishers, 2000), 213-284. !
6. Foreign Office Architects, Phylogenesis (Barcelona: Actar, 2003), 30-35. !
7. Reiser + Umemoto, Atlas of Novel Tectonics (New York: Princeton Architectural Press, 2005), 196-205. !
8. Scott Marble, Digital Workflows in Architecture, Design-Assembly-Industry (Basel: Birkhauser, 2012).  !!!
Not Architectural: !!
9. Stephen Friedberg, Linear Algebra, 4th Edition (Chicago: Pearson, 2002). !
10. Shu, Lin, William Ryan, Error Control Coding (New Jersey: Prentice Hall, 2004),  !!!

Sharing Components 
Multiple Systems Solution

Chapter 5 : Conclusion
91



Sharing Components 
Multiple Systems Solution

Chapter 5 : Conclusion
92


