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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: William M. Pena described his Matrix theory, or
Received 2020/12/28 the network information table, in 1987 in his book entitled “problem seeking”. This
Revised 2021/04/23 itheory presented a mechanism for architectural programming. On the other hand, the
Accepted 2021/07/05 i parametric paradigm has massively addressed various aspects of architecture and criticism
Available Online  2022/09/22 {in the past four decades. Parametric paradigm developed from formal parametric to
i parametric BIM in the initial dozens and ultimately to parametric automation. Parametric
Keywords: automation encompasses an extensive and undeniable level in the process of architectural
Parametric Paradigm i design and criticism. This research tries to expand the William M. Pena matrix based on
William M Pefia Matrix Theory i the parametric paradigm and develop a parametric mechanism for complex data analysis
Grounded Theory ion a very large scale to help designers and critics. In other words, this research is trying to
Graph Theory expand Pena’s theory in the context of the parametric paradigm by defining variables and

Gephi Software i facilities today so that it can serve as a model to guide the design process and criticism to

{architects and designers.

.................................................... . ETHODS: With the help of triple coding, Strauss’ and Corbin’s grounded theory has
Use your device to scan provided the research platform. In the following, graph theory has been used as

and read the article online

ia parametric analysis mechanism under the Gephi-version 0.9.2. The research steps are
i 1- Selection of the Pena Matrix and its expansion. 2- Completing content related to each
i cell of Matrix base and one-way communication of cells. 3- Referring the information to
i the team of experts for review 4- Achieving theoretical saturation measure. 5. Transfering
i information to Gephi software. 6-Preparation of required outputs using multiple software
gﬁlters. 7- Analysis of outputs in line with the answer to the research question.

INDINGS: The output facilities in the Gaffe program are the degree of nodes, the
{0 weight of the vectors, the index nodes, and the shortest path between the two
ispecified nodes, which the filters can access in the Gaffe program. On the other
ﬁhand, two basic data were obtained based on the collected questionnaires. First, the
gone—way communication of each matrix item and then the weight of each of these

Number of References §communications. In order to obtain the results, the information was transferred to
29 ithe Gephi program. At first, the edge weight filter, which is one of the filters of the

i Gephi program, was implemented on the extractive data. (These filters are based on

%the mathematical theory of graphs for specific outputs and standard graph theory in
ithe program). It is possible to display only the communications of matrix cells located in

Number of Figures i this range by specifying the desired range Using app filters. As a result, more accurate
14 iand quality categorization will be possible even in countless matrix cells altogether. This

mechanism also applies to the direction of another filter called grade. The degree in the
itheory of graphs refers to the number of connections entered and exited to each node. In
i this stage, the graph can be investigated based on the number of vectors entered on the

Number of Tables i base matrix cells. Finally, by citing the order of our shortest distance between the two
10 inodes, nodes and their communications can be achieved at this stage. The output will
be obtained based on node analysis and communication between them. This is precisely
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: one of the most widely used practices of graph theory. Repeating this command in the
i program makes it possible to get the shortest route between the first cell in the first row
i and the fifth cell in all rows.

ONCLUSION: Based on codings, cells with a greater degree and weight in the defined
H range and the shortest distance between the two cells and related graphs are drawn.
i With repetition of this stage, the ability to analyze, including a comparison of frequency
i and analysis of alternatives, will be possible. The graph drawn in the Gephi software will
i determine which content exactly defined in the Matrix cells will play a role in connecting
§the cells of the first columns to the cells of the fifth columns and will determine the
gshortest communication path between them. In other words, the mechanism designed
i firstly, like an initial index, will play a role in the collective concept of information, and
i parametric analysis of unidirectional communication between Matrix cells will be able
i to analyze communication on a macro scale. These analyzes are available to designers
graphically and parametrically. By changing each parameter or basic communication, the
 ability to analyze and compare changes to the word humanity will be provided. As a result,
i by reference to the research question, this parametric mechanism based on William M.
i Pena’s matrix theory with multiple accurately adjustable outputs in the Gephi program
gwill be able to first create a parametric structure and simply observe and compare the
i changes in the output graphs by changing the basis information. As a guide, it will also
i determine the path of the required data and communication and open the path to design
and criticism.

{ HIGHLIGHTS:

i - Expansion of William M. Pena’s programming matrix theory based on parametric
i paradigm and based on the theory of graphs with Gephi software version 0.9.2

- Using the Strauss and Corbin Grounded Theory using triad coding to create a research
 platform.

i - The use of output possibilities in the Gephi program such as degrees of nodes: the
i weight of vectors« specifies the shortest path between two nodes.

- Creating a parametric structure that can be analyzed by changing the basis information
i of changes in output graphs.
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Fig.1. The output of information is ultimately in the
form of charts and graphical forms (Pena, 2012)
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Table 1. Expansion of the Pena Matrix
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.4@. 1 2 3 4 5

'y A Al | (AI-DI (AI-1)2 (Al-1)3  (Al-1)4 | (Al1-2)l (Al-22 (Al-2)3 (Al2}4 | (A1-3)  (Al1-3)2 (Al-3)3 (AI-3)4 | (Al4)1 (Al-4)2 (Al<4)3 (Al4)4 | (AI-5)1  (Al-5)2  (Al-5)3 (A1-5)4
.u A2 | (A2-D1  (A2-1)2 (A2-1)3  (A2-D4 | (A2:2)I (A22)2 (A22)3 (A22)4 | (A2-3)I (A2-3)2 (A2-3)3 (A2-3)4 | (A24)1 (A24)2 (A24)3 (A24)4 | (A2-5)1  (A2-5)2  (A2-5)3 (A2-5)4
W A3 | (A3-D1 (A3-1)2  (A3-1)3  (A3-1)4 | (A32)1 (A3-2)2 (A3-2)3 (A3:204 | (A33)1 (A33)2 (A3-3)3 (A3-3)4 | (A34)l (A34)2 (A34)3 (A3-4)4 | (A3-5)1  (A3-5)2  (A3-5)3 (A3-5)4
2 A4 | (A4-DI (A4-1)2  (A4-1)3  (Ad-1)4 | (A42)l  (A4-2)2 (A42)3 (A424 | (A43)l  (A4-3)2  (A4-3)3  (A43)4 | (A44)l  (Ad44)2 (Ad4)3 (A4 | (A4-3)1  (A4-52  (A4-5)3 (A4-5)4
w B Bl | BI-)I (BI-1)2 (BI-D3 (Bl-D4 | (Bl-2)l (BI-2)2 (B12)3 (Bl-2)4 | (BI-3) (BI-3)2 (BI-3)3 (Bl-3)4 | (Bl4)l (Bl-42 (BI4)3 (Bl4)4 | (BI5)  (BI-52  (BIS)3 (B1-5)4
m, B2 | (B2-)I (B2-1)2 (B2-1)3 (B2-1)4 | (B2-2) (B2:2)2 (B22)3 (B2-2)4 | (B2:3)l (B2:3)2 (B23)3 (B23)4 | (B24)l (B2-4)2 (B24)3 (B24)4 | (B2:5)1  (B2:5)2  (B2-5)3 (B2-5)4

B3 | (B3-1)I (B3-1)2 (B3-1)3 (B3-14 | (B3-2) (B3-22 (B3-2)3 (B3-2}4 | (B3-3)] (B3-3)2 (B3-3)3 (B3-3)}4 | (B34)1 (B34)2 (B34)3 (B34)4 | (B35  (B35)2  (B3-5)3 (B3-5)4

B4 | (B4-1)I (B4-1)2 (B4-1)3 (B4-1)4 | (B4-2)l (B4-22 (B4-2)3 (B4-2)}4 | (B4-3)l (B4-3)2 (B4-3)3 (B4-3)4 | (B44)l (B44)2 (B44)3 (B44)d | (B4-5)  (B45)2  (B4-5)3 (B4-5)4

C CI | (CI-DI  (CI-12  (CI-D3  (Cl-D4 | (C12)1 (C12)2  (CI-2)3  (Cl2)4 | (C12)1 (C12)2 (C1-2)3 (CI-2}4 | (Cl4)1 (Cl4)2 (CI-4)3 (Cl4)4 | (CI-51  (C1-5)2  (CI-5)3 (C1-5)4
C2 | (€221 (C2-1)2  (C2-1)3 (C2-D4 | (C2-2)1  (C2:2)2  (C22)3  (C2-2)4 | (C2-2)I (C22)2 (C22)3 (C2-2)4 | (C24)1  (C2-4)2 (C24)3 (C24)4 | (C2-5)1  (C2-5)2  (C2-5)3 (C2-5)4
C3 | (C3-)I  (C3-1)2  (C3-1)3  (C3-D4 | (C3-2)1 (C3-2)2 (C32)3 (C3-2)4 | (C3-2)I (C3-2)2  (C3-2)3 (C3-2)4 | (C34)1 (C3-42 (C34)3 (C3-4)4 | (C3-5)1  (C3-52  (C3-5)3 (C3-5)4

C4 | (C4-DI  (C4-1)2  (C4-1)3  (C4-1)4 | (C42)1 (C4-2)2 (C4-2)3 (C4-2)4 | (C42)I (C4-2)2 (C4-2)3 (C42)4 | (C44)l (Ca-4)2 (C44)3 (C4-4)d | (C4-5)1  (C4-5)2  (C4-5)3 (C4-5)4

D DI | OI-DI  (DI-1)2  (DI-1)3  (DI-1)4 | (DI2)1 (D122 (D12)3 (DI-2)4 | (D12)I (DI2)2 (DI2)3 (D1-2)4 | (DI4)1 (D142 (DI4)3 (D144 | (D151  (DI-5)2  (DI1-5)3 (D1-5)4

D2 | D2-)1  (D2-1)2  (D2-1)3 (D2-1)4 | (D22)I (D22)2 (D2-2)3 (D2:2)4 | (D22)I (D2-2)2 (D2-2)3 (D2-2)4 | (D2-4)I (D24)2 (D2-4)3 (D244 | (D2-5)I (D252  (D2-5)3 (D2-5)4
D3 | (D3-)1 (D3-1)2 (D3-1)3 (D3-1)4 | (D3-2)] (D3-2)2 (D3-2)3 (D3-2)4 | (D3-2)l (D3-2)2 (D3-2)3 (D3-2)4 | (D34)] (D34)2 (D34)3 (D3-44 | (D3-5)]  (D3-52  (D3-5)3 (D3-5)4
D4 | (D4-1)1 (D4-12 (D4-1)3 (D4-1)4 | (D4-2)l (D4-2)2 (D4-2)3 (D4-2)4 | (D4-2)l (D4-2)2 (D4-2)3 (D4-2)4 | (D44)l (D44)2 (D44)3 (D444 | (D4-5)] (D452  (D4-5)3 (D4-5)4

E El | (EI-DI  (EI-D2  (EI-D3  (EI-4 | (E1-2)] (E1-2)2 (E1-2)3 (El-2)4 | (EI-2)I (E1-2)2 (EI-2)3 (EI-2)4 | (El-4)1 (EI4)2 (EI4)3 (El4)4 | (EI-5)1  (EI-52  (EI-5)3 (E1-5)4
E2 | (B2-D)1  (E2-1)2  (E2-1)3  (E2-D)4 | (E2:2)1  (E2-2)2 (E2-2)3 (E2:2)4 | (E22)1  (E2-2)2 (E2-2)3 (E2-2)4 | (E2-4)I (E24)2 (E24)3 (B2 | (E2-5)1  (E2-5)2  (E2-5)3 (E2-5)4
E3 | (B3-)1  (E3-1)2  (E3-1)3 (E3-1)4 | (E3-2)] (E3-2)2 (E3-2)3 (E3-2)4 | (E3-2)1 (E3-2)2 (E3-2)3 (E3-2)4 | (E34)I (E34)2 (E34)3 (B34} | (E3-5)]  (E3-52  (E3-5)3 (E3-5)4

Gy

o

E4 | (E4-D1  (E4-12 (E4-1)3  (E4-1)4 | (E42)] (E42)2 (E4-2)3 (E42)4 | (E4-2)1 (E42)2 (E42)3 (E4-2)4 | (E4-4)1 (E44)2 (E4-4)3 (E4-4)4 | (E4-5)1 (E4-5)2  (E4-5)3 (E4-5)4

F Fl | (FI-D1  (FI-1)2  (FI-)3  (FI-D4 | (FI2)1  (F12)2 (FI-2)3 (F1-2}4 | (F1-2)1  (F1-2)2 (F1-2)3 (FI-24 | (FI-4)1 (F14)2 (FI-43 (F1-4)4 | (F1-5)1 (F1-5)2 (F1-5)3 (F1-5)4

F2 | (F2-D)1  (F2-1)2  (F2-1)3  (F2-1)4 | (F22)I  (F2-2)2  (F22)3  (F2-2)4 | (F2-2)l  (F2-2)2  (F2-2)3 (F2-2)4 | (F2-4)1  (F2-4)2  (F24)3  (F2-4)4 | (F2-5)1 (F2-5)2 (F2-5)3 (F2-5)4

F3 | (F3-D)1  (F3-1)2  (F3-1)3  (F3-1)4 | (F3-2)l  (F3-2)2 (F3-2)3  (F3-2)4 | (F3-2)l  (F32)2 (F3-2)3 (F3-2)4 | (F3-4)1  (F3-4)2 (F3-4)3 (F3-4)4 | (F3-5)1 (F35)2  (F3-5)3 (F3-5)4
F4 | (F4-D)I  (F4-1)2  (F4-1)3  (F4-D4 | (F42)l (F4-2)2  (F4-2)3  (F4-2)4 | (F4-2)1  (F4-2)2 (F4-2)3 (F4-2)4 | (F44)l  (F44)2  (F4-4)3  (Fa44)4 | (F4-5)1 (F4-5)2  (F4-5)3 (F4-5)4

G Gl | (GI-DI  (GI-D2  (GI-D3  (Gl-14 | (G121 (G122 (G123 (GI-2)4 | (GI-2)1 (G122 (G123 (GI-2)4 | (GI4)1 (Gl42 (G143 (Gl4)4 | (GI-5)1 (G152 (G153  (GI-5)4
G2 | (G2-1)1 (G2-1)2  (G2-1)3  (G2-D4 | (G22)1 (G222 (G2-2)3 (G222} | (G22)1 (G22)2 (G2-2)3 (G224 | (G24)1 (G24)2  (G24)3  (G24)4 | (G2-5)1 (G252 (G2:5)3  (G2-5)4
G3 | (G3-1)1  (G3-1)2  (G3-1)3 (G3-D4 | (G3-2)1 (G322 (G323 (G324 | (G3-2)1 (G32)2 (G323 (G324 | (G34)1 (G34)2 (G3-4)3 (G3-4)4 | (G3-5)] (G352 (G3-5)3  (G3-5)4
G4 | (Ga-DI (G412 (G413 (G4-1)4 | (G421 (G422 (G423 (G424 | (G421 (G422 (G423 (G424 | (Ga4)l (G442 (G443 (G4-4y | (G4-5)1 (G452 (G453  (Ga-5)4
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Table 2. Add concepts to basic cells in the expanded Matrix . Possibility of final completion of cells with concepts

1 2 3 4 5
Establish Goals Collect and Analyze Facts Uncover and Test Concepts Determine Needs State the Problem
Performance Designing Project Project- Project- Diagram
expectations a microspaces specific specific of
from space relationship in general functional space relations
= diagram (General) items design based on
2 mode available zoning
2 and in
= specified
layers
Project Shell Responsive Symbols Site area Site specific Environmental Approved Three-
shell shape graphics of the shell dimensional
design substrate locating
g (natural and
5 artificial)
= Composition Proportions | Composition
Structural and
executive topics
Total project Direct High Series Political Administrative Legal and
costs project costs concepts in and illegal
. costs economics organizational ways to
£ costs deduct
5 expenses
S Special benefit
Project
economic plan
The right time Sleep time
© to invest capital
E Project timeline
=
weather Geographical Topography Elevation Available Little need | Qualitative Design of | Climatically | Approved
location of above sea materials for light and need for shaders suitable materials
the platform level radiation in lighting shapes
2 microspaces and
« )
£ radiation
5 Sustainability
Ecology
Energy
@ Lifestyle
=
=
Q
Social
g interaction
=  Phenomenology
m Environmental
= Psychology
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Table 3. Single-layer finite Matrix (Base Matrix)

1 2 3 4 5
Establish Goals Collect and Analyze Uncover and Test Determine Needs ~ State the Problem
Facts Concepts
Function Designing a Project microspaces in  Project-specific functional Project-specific Diagram of
relationship general (General) items available space design relations based on
diagram mode zoning and in
specified layers
Form Responsive shell Environmental Capabilities of bed Analysis of the Three-
design graphics of the formula in terms of relationship dimensional
substrate (natural and quantitative and between locating
artificial) qualitative composition and
site
Economy Economic plan Effective parametersin ~ Legal and illegal waysto ~ Types of costs and The amount of
design prices and conditions deduct expenses topics related to boujeh and the
yen process of
assignment
Time The right time to Withdrawal of timing The relationship between Identify different Timing
invest of economic conditions different events on the timelines affecting
of the platform project and the recognition the project
of the impact time yen
Climate Sustainability Platform analysis Five principles of Site potentials in Applicable items
sustainable architecture the field of in the field of
sustainability sustainability
Culture Lifestyle Understanding the Category of space users by  Categories of styles Based on the final
context or lifestyle in the analysis of
neighborhood based on neighborhood and residents '
lifestyle categories and lifestyles
summary
Social Partnership Neighborhood and Discover the degree of Platform On the ultimate
interaction context analysis based desire to participate in partnership level of
on participation residents potentials participation of
space consumers
Environmental Choosing the right Recognizing space Psychological effects of User accepted Final choice of
Psychology color users color on the basis of colors based on colors

different

theory
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Table 4. Encoding the base matrix based on Latin

letters and numbers

1 2 3 4 5
A Al A2 A3 A4 AS
B Bl B2 B3 B4 BS
C Cl C2 C3 C4 Cs
D D1 D2 D3 D4 D5
E El E2 E3 E4 ES
F F1 F2 F3 F4 F5
G Gl G2 G3 G4 G5
H H1 H2 H3 H4 H5
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Table 5. Encoding houses of the base matrix from 0 to 39

FUN—F1e Olxio /1 0 )b . 1V 0599 1 Fo bl g 5le

1 2 3 4 5
Establish Goals Collect and Analyze Uncover and Test Determine Needs State the Problem
Facts Concepts
Function Designing a Project micro spaces in Project-specific Project-specific Diagram of relations
relationship general (General)mode functional items space design based on zoning and in
diagram available specified layers
0 1 2 3 4
Form Responsive Environmental graphics Capabilities of bed Analysis of the Three-dimensional
shell design of the substrate (natural formula in terms of relationship locating
and artificial) quantitative and between
qualitative composition and
site
5 6 7 8 9
Economy Economic plan Effective parameters in ~ Legal and illegal ways Types of costs The amount of boujeh
design prices and conditions to deduct expenses and topics related and the process of
to yen assignment
10 11 12 13 14
Time Theright time ~ Withdrawal of timing of The relationship Identify different Timing
to invest economic conditions of between different timelines
the platform events on the project affecting the
and the recognition of project
the impact time yen
15 16 17 18 19
Climate Sustainability Platform analysis Five principles of Site potentials in Applicable items in the
sustainable architecture the field of field of sustainability
sustainability
20 21 22 23 24
Culture Lifestyle Understanding the Category of space Categories of Based on the final
context or neighborhood users by lifestyle styles in the analysis of residents '
based on lifestyle neighborhood and lifestyles
categories and
summary
25 26 27 28 29
Social Partnership Neighborhood and Discover the degree of Platform On the ultimate level of
interaction context analysis based desire to participate in partnership participation of space
on participation residents potentials consumers
30 31 32 33 34
Environmental  Choosing the Recognizing space users  Psychological effects User accepted Final choice of colors
Psychology right color of color on the basis of  colors based on

35

36

different
37

theory
38

39
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Table 6. Communication of one side of the row along
with the weight of each in the base Matrix

2 3 4 5
Collect and Analyze ~ Uncover and Test  Determine Needs  State the Problem
Facts Concepts
Designing a Project micr s in Project-specific P
Based on zoning and in

relationship  general (Genl ode Tunctional g ‘space design
diagram @=——3> muu@—) @———pspecified layers

0 1 2 3 4
Environmental graphics __Capabilities of bed ___Analysis of the Three-dimensional
of the substrate (natural formula in terms of Telationship locating
and artificial) g yquantitative and g between
qualitgtive composition a
o —
5 6

7 8
Economic plan Eﬂccnv:pm’amm Legal and illegal ways T*csotmsrs
design ‘prices and co s to deduct exp u upmx@_yndumpmcem,f
-—_— > 14— yent assignment
12

13 14

1
Establish Goals

Function “Diagram of relations

Form Responsive
shell design

—>

9

Economy ‘The amount of boujch

10 11
Withdrawal of t

entify different Timing
economic conditions of i

between differegt tinlinef 7¢—>>
events on the prbﬂ affecting 5
dihe recognition of. ol

the platform

Time The right time
to invest

—>

the impact fime yen
15 16 17 18

19
Sustainability Platform analysis __y, Five principles op___jte pu\snm *pllc.lble items in the
sustainable architecturs the ficl iejd of

Climate

20 21 2 23 24
Lifestyle o Category of space Categories of Based on the final

Users by TTestyl, styles in the gupalysis of residents "
—

o
based on lifestyle ighborhood and lifestyles
e Bd—coriesmd_5,
—> Summary

25 2 27 28 29
Partnership < 2 latform @——=n the ultimate level of
.—n_f_mﬂ*mn oxT analysis bas: [Gstie to participate == of space
o—>  onpdffcipation  residents @——————petentiedy————————eonbumers
30 31 3 33 34
g 3

Understan
text or neij

Culture

Social
interaction

2
Environmental Clmoingﬂ\c Recognizing space users isychologlcalc'ch‘scracccplcd Final choice of colors
Psychology right color "color on (REBISTES OTg BASEd D

different Peory @—>
35 36 37 3
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Fig.7. Introducing vectors for Gephi program

At g )3 2l 90 (il 999 L el o
ol ol S5 (5 el o SIS s e
‘FJLAL)))-‘G_MJ}JOMQ_L)J&J Lngo;le_loLp’)\
ul_wuL.]aLu)‘joM;D_)Ju a)_ff‘ ﬁLo.: U‘?"@
@.Jﬁgqﬁsg.awo;xbumo[f_s&.)o\)uo]
Omre 4S5y o e el g slom 12 0
J=3 g laol jo azl 10 0g—ed cddlie Sl ol 39
a5 00y sl b g LISl 5l olit il
05—0 o oo 85 S j0 (85 Al yo Laddl S
saalie g5 4y |, Lo S oy ole IS L LS|
‘-PLAAJ GLQG; ‘;Lo.:u_m)éjd._.hsbbjbj_m
Sy SSas Lao 5,500 51, Lol

B1

H1 H4 H2 . B2
®

H5 H3
R = A3
3 Lo
o 03
. s @
Fd D5
F2
@3 y o1
D4
G5 E1 |
G4 G2 D2
D1

G1

Fig.8. Drawn graph of cells and communications
defined in matters of basis in the Gephi program
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Table 7. Communication of one side of the column
along with the weight of each in the base Matrix

1 2 3 4 5
Establish Goals ~ Collcct and Analyze Facts  Uncover and Test  Determine State the Problem
Concepts Needs
Function Designinga  ProjectTgfemo spaces in Project-f@Mc  Prfighpecific  Diagram of relations
relationship 27, Dmode o o shefectcsign ing and in
diagram A ahilabl layers
0 1 2 3
Form Responsive graphics of  Capabifities dfbed  Anallsis of ¢ Threc-dfmensional
shell design  the sustrdte (natwraland  formul{ in teips of  reldtionshiy lodating
arfifici btween
qualitative comppsition and
site
s 6 7 8
Economy  Economicplan [ Legal and illegal ways  Typds of costs ofboujeh
design o o deduct expases anf topics s of
relaed to yen
10 2 13
Time The right ime ithdrav) The relationghip ~ Identify different 2
toinvest  ecpnonfic between dififnt tithelines
ol events on e project  affebting the
and the repimition of oject
the impac time yen
15 ] 18 I
Climate Sustainability Plfifo Five priggiples of  Site ppientials in  Appligable fems fn the
staihal th¥field of £ y
chitectufe sustainability
20 21 2 23 2
Culture Lifstyle L theedniext  Cagbgory ofdpace  Categorics of sed on fhe fhal
. bafdon  usHs by liMyle stylesinthe  andhgsis offesidfnts "
lifhsty fesles
and categ@ies
and sumnary
25 b6 27 28 29
Social Partnership ahd context  Discover thffegrec of  Platfoy On the Jliimate level of
interaction ysib baded on desire to partigipatein  parnersiip  particifation of space
ridipafion resident potentials cfnsumers
30 1 32 3 34
Environmental  Choosing the izifg sphee users y User accepted  Final choice of colors
Psychology right color of color on \l*bﬂsh colors based on
of differehit theory
35 36 37 38 39

Table 8. Connections of one side of the diagonal with
the weight of each in the base Matrix

1 2 3 4 5
Establish Goals  Collect and Analyze  Uncover and Test  Determine Needs  State the Problem
Concepts
Function Desigaing a prcton Diagram pEgehtions
p scior® i and in

specifigl layers

Form Responsive  En
shell design

Thig€-dimensional

Economy  Economic plan

lesign

10

Time The right time
to invest

1s
Climate Sustainability pplicable items in the
field of sustainability

Y
20 21 23 24

Culture Lifestyle Understanding t Based on the final
context or neightyfht analysis of residents
based on ljg&tyle lifestyles
2
Social Partnership Neighborhood anf On thewimate level of
interaction context analysis bfised space
on participatjn ents potentials
30 3l 3 3 34
i Choosing the izing sgace users offects  User aceapt
Psychology right color ofcl‘m on the basis of  colors
different theory
35 36 3 38 39
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Fig.13. Communication of base Matrix cells with
Grade 8 to 11
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Table 10. The shortest communication path between

the first row of the first column of the matrix with the
fifth column of all rows
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