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STEP 1
--BREL 1 TV AR DN AZ I & HER AL & 70 D =g Critical joint
DRELE 21T 9 B
fn critical_joint_1 size posz obj = (
fori=0 to 3 do(
posy = i*size
forii =0 to 4 do(
t = sphere radius:10000 wirecolor:blue
t.name="joint_1_"+(t.pos.z as string)+"_
string)+(ii as string)
t.pos = [ii*size, posy , posz]
append obj t
)

"+(i as

)

return obj

- /£ f4 72 Critical joint OFdiE 2 52 2 2 DfE (HE) OicS
major = #(0 , 200000 , 400000, 600000)
minor = #(50000 , 100000, 150000)
B2 - 52 B D SHED B AR 7 Critical joint DfdfE 4 7 v
ZLNTAT O B
fn critical_joint_2 num posz obj=(
fori=1to num do (
t = sphere radius:10000 wirecolor:red
t.pos = [ (major[(random 1 4)]+minor[(random 1 3)]),
(major[(random 1 3)]+minor[(random 1 3)]) ,posz ]
t.name = "joint_2_" + (i as string)+"_"+(t.pos.z as string)
append obj t



)

return major
)
-5 3« i EE972 Critical joint D72 Y Z RN 5 72 0 %K
fn lap posz obj =(
foriin obj do(
for ii in obj do if (i !=ii) and (i.pos==ii.pos) then(
done = false
i.pos = [ (major[(random 1 3)]+minor[(random 1 3)]),
(major[(random 1 3)]+minor[(random 1 3)]) ,posz ]
)
)

return major

)

postion1_0 = #()
W42 7= OFS
critical_joint_1 200000 O postionl_0
& X5 F 22 Critical joint DA,

-1 8 HIZHE S 4% E 72 Critical joint 244
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postionl_1 =#()
W95 720 ORI
critical_joint_1 200000 100000 postion1_1
V2Rl X5 E 72 Critical joint D AERL

-2 8 BICELE S 5 577 Critical joint % 1

-f%1 kv 2EA
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done = false
do (
done = true

lap 0 postion2_0
)while not done
postion2_1=#() -2 LV 28R I E S o7
Critical joint Z #¥&:#l3 % 72 9 Dl
critical_joint_2 15 100000 postion2_1
i SN 54 R 72 Critical joint D ERL
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done = false
do (
done = true

lap 100000 postion2_1
)while not done
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STEP 2
--B% 4 - 297 Critical joint % v N U — 27T 5 FHAR R IR
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fn openend1 posz= (
fori=0to 4 do(
posx=i*200000
r1 =cylinder height:640000 radius:4000 transform:(matrix3
[1,0,0] [0,0,1] [0,1,0] [posx,-20000,posz]) wirecolor:gray
r1.name = "path_a_"+(i as string) + (r1.pos.z as string)
)
fori=0to 3 do(
posy=i*200000
r2 =cylinder height:840000 radius:4000 transform:(matrix3
[0,-1,0] [0,0,1] [1,0,0] [-20000,posy,posz])wirecolor:gray
r2.name = "path_a_"+(i as string) + (r2.pos.z as string)

)

—-[9% 5 - #iEB972 Critical joint 1253 L TR 2 URAE S8 5 B
fn openend2 obj = (
foriin obj do
(
r1 =cylinder height:major[(random 2 3)] radius:2000
transform:(matrix3 [1,0,0] [0,0,1] [0,1,0]
[i.pos.x,i.pos.y-minor[(random 1 2)] ,i.pos.z]) wirecolor:white
r2 =cylinder height:major[(random 2 3)] radius:2000
transform:(matrix3 [0,-1,0] [0,0,1] [1,0,0] [i.pos.x-minor[(random 1
2)],i-pos.y,i.pos.z])wirecolor:white

)
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fn vertical obj = (
foriin obj do
(
v = cylinder height:150000 radius:4000 wirecolor:gray
V.pOS= i.pos
)
)
openend1 0 --P5%c4 LV 1 )8 B ICELE X417z Critical joint & ->7¢
SEERRDARK
openend1 100000 --RBi%% 4 kv 2 & HIZALE S 417 Critical joint
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STEP 3
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fn communication heigh obj =(
foriin obj do(
comm = cylinder height:heigh radius:25000 wirecolor:white
comm.pos= [i.pos.x,i.pos.y,i.pos.z+30000]
convertToPoly(comm)
comm.EditablePoly.SetSelection #Face #{25..26}
comm.EditablePoly.delete #Face
meditMaterials[1].opacity = 50
comm.material = meditMaterials[1]
meditMaterials[1].twoSided = on
)
)
%8 e AR D 7o DB
fn voids size posz obj height =(
fori=0to 2 do(
posy = i*size+size/2
forii=0to 3 do

(
t = point()
t.pos = [ii*size+sizel2, posy , posz]
append obj t

)

)

for i in obj do(

void = cylinder height:height radius:40000 wirecolor:gray
void.pos= i.pos
convertToPoly(void)
void.EditablePoly.SetSelection #Face #{25..26}
void.EditablePoly.delete #Face
void.material = meditMaterials[1]
cap = Cone height:30000 radius1:40000 radius2:25000

wirecolor:gray
cap.pos = [i.p0s.x,i.pos.y,i.pos.z+height]
convertToPoly(cap)
cap.EditablePoly.SetSelection #Face #{121..122}
cap.EditablePoly.delete #Face
cap.material = meditMaterials[1]

)

communication 300000 postion1_1 --B4%% 7 % T & 300000
D ==/ — a ¥ % Critical joint _EIZfdE
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voids 200000 130000 void_pos 200000 --PH%k 8 % v T &
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fn sulab1 num obj=(
fori=1to num do(
for ii in obj do(
r1= 25000
su = tube radius1:ir1 radius2:(r1+25000)

height:300 pos:[ii.pos.x , ii.pos.y, 130000+6000*(random 1
30)] wirecolor:red

meditMaterials[2].opacity = 50

meditMaterials[2].Diffuse = color 252 255 0

su.material = meditMaterials[2]

)
)
—BEE 1 O EHEICK L C AT TR T D720 DRI
fn sulab2 num obj=(m
fori=1to num do(
for ii in obj do(
r2= 40000
su = tube radius1:r2 radius2:(r2+60000)
height:300 pos:[ii.pos.x , ii.pos.y, 130000+6000*(random 1 20)]
wirecolor:red
su.material = meditMaterials[2]

)

- Ml 2 AR %

gl = box length:700000 width:900000 heigth:200 wirecolor:white
gl.material = meditMaterials[1]
gl.pos=[gl.width/2-50000,gl.length/2-50000,125000 ]

sulab1 20 postion1_ 1 %9 A\ CTa I 2=/ — 3 VEC
AT T H T A AMIEE (1 KHT-0 AT 713 20 )

sulab2 20 void_pos --Fi# 1 0 Z W CHEEICA T T2 T 2 A
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Describing Architectural and Urban Designs Using Script Language

- Golgi Structure as an example -

O Akihiro MIZUTANI*! Makoto KIKUCHI™**
Hajime YATSUKA*? Tsubasa IDE**
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Introduction

The research to introduce computer for architectural and urban design has been conducted for some time. In the present
paper, a trial is conducted to introduce computer in a more fundamental manner by describing architectural and urban
designs using a script language, which is gaining attention in the recent years. Unlike regular programs, script language
controls the operations of the application and has its advantage in that it is not necessary to construct a base program. It is
possible to execute a code by describing ideas and operations, without constructing functions such as drawing. In the past,
the programming was not necessarily an easy task for designers, but now it can be dealt with in much friendlier manner.
The examples of using script language for architectural and urban designs conducted at design studios of Harvard and
Keio University, have been published thus far. However, such examples are focused toward shape generation and little
examples exist where the description of ideas and design process is discussed. In the present research, “Golgi Structure”
by Fumihiko Maki is used as an example to prove that the use of script language is not only limited to describing
architectural forms, but can be used also to describe fundamental significance of architectural and urban designs.

Design Description Methodologies Using Script Language
The following steps are followed to describe Golgi Structure using script language

STEP 1: Generation of critical joints

Major critical joints which are the nodes for each system are laid out, and some additional critical joints are laid out
randomly.

STEP 2: Generation of open ended system

The critical joints form a network by the systems that have freedom to expand and shrink, thereby generating an open
system.

STEP 3: Generation of the Towers of Light and the Communication Towers

The Towers of Light and Communication Towers are laid out and the external, horizontal traffic is connected to the
vertical traffic inside the Golgi structure.

STEP 4: Generation of slabs

Slabs reproduce themselves as if to fill the gaps of the previously prepared void space.

Each operation at each step will be defined as a function. The design and the process of the Golgi Structure are described
using a script language.

Summary and Future Development

The design intentions previously presented through figures and words, as well as information previously presented by
drawings and models, were successfully written into script language describing the Golgi Structure. The code that consists
of approximately 200 lines ensures that when executable environment is prepared, anybody could conduct the same
operation and could obtain the same result. It was also found out that this could also be used as a communication tool,
since the design process that took place to determine dimensions, shapes and ideas can be communicated through the
algorithm described in this code. By presenting these potentials, it is believed that the significance and validity of using
script language to describe architectural and city design is proven. It is also believed that this code is valid as a design
study tool, as by altering the parameters in the code, several variations can be generated using the same algorithm. When
there are changes to the design conditions etc., consistent version upgrade is possible by altering not only the parameters
but also part of the algorithm, or by adding codes. Thus, it is expected that this code could evolve into more generic design
tool.
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