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{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
automation encompasses an extensive and undeniable level in the process of architectural
i design and criticism. This research tries to expand the William M. Pena matrix based on
i the parametric paradigm and develop a parametric mechanism for complex data analysis
i on a very large scale to help designers and critics. In other words, this research is trying to
expand Pena’s theory in the context of the parametric paradigm by defining variables and
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

provided the research platform. In the following, graph theory has been used as
ga 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
§communications. In order to obtain the results, the information was transferred to
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
ithe mathematical theory of graphs for specific outputs and standard graph theory in
%the program). It is possible to display only the communications of matrix cells located in
i this range by specifying the desired range Using app filters. As a result, more accurate
{and quality categorization will be possible even in countless matrix cells altogether. This
i mechanism also applies to the direction of another filter called grade. The degree in the
:§theory 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
i base matrix cells. Finally, by citing the order of our shortest distance between the two
inodes, nodes and their communications can be achieved at this stage. The output will
i 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
 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
%will 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.

i 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
i 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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Fig.2. Pena matrix theory (Pena, 2012)

Fig.3. Design research question by combining parametric paradigm with Pena theory
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Fig.4. Types of graph (Saberian et al., 2012)
S 9y = oz Gl a4 o a e S
Bastian et) o_ib o« il oo i al_bgs i S
a—wild 0 (UTC) Compiegne (o595 soS—idls
=5 (Desmedt, 2011) ¢l oois —wsgasl
g Lol _ails o slagos glwojsy 5l olass o
aS el A_J; )l)J oolaz_wl S )9 )_.....suo ‘_gl_QMl;)j)
2 ez bl ez (gl OlsS o0 adozr O
Leetaru,) o,5 o, 3ol S y5905 (glo—izme o
s, 5 e Jlions Sludl pale Caone jo 00 5uS
Sdle 5 5l G—dms ol o (Aouragh, 2011) el
u_>‘ ‘_gl_bd.ﬁ.lau 9 oo ool _wl « ALY as o Faf

DR9F (9

ol gl (S G Al sy o

B g, wlwl s Lovosls iaghs ol o .ol
s 9 093 S pslaozr (S 5 oglyl Sl 0l
sty ools by, gltee 4y Loyl 6 li5aS ol
ol 5l g aoled (e (o ) (6,135 08 Wl Jol e
ol 00 43 )T oS ppe () S S el )l
liwey LadlS an i oo ol 3820 sl o
sl 03,5 ool 1y (6,508 S el ly 4y ki

‘_g)‘..\jdsw.._uwdw‘ OL».».) ool ws) dl_u.a)_:
p_:bl)l., d_..oau u_a| 5o R L&:J‘; 4_|)Ja.> -
b o S35l peilSie Sy e
Ol L il )b 51 Sy ,oti Ly a5 olo oo
OBl o 59, 4 15880 Gl 4 g panille i
o Ll i o5 L el 3 s aalys g
S Gl sl >, 3l o oSl Laddl 3

L it st oty i 45 Sl (s
Jsiz Ly o yile 05l 0 0529 4y alis S
3 s lez Szl el ol gl el
50,5 o el s taish gz oS Bls
L, o8 Soj00ls aoile sasl sy (gauail
hlo o ile (ml g oo LB I (orrig o>
o5 O 5w F A il e gLaals
2 e ez ol S e il oa s JSis
45 (=l LS osgm el B 955 acgorme ;5
Foay Al Ye ] e pile gLkl oy
Gy e DLl imen o led 0SS iy g 4l
e le Lt 5900 30 s jtali s Lo ogf (glodd
bty o olbls )l olasdlas s, 5 oo ol

Ad algs sloul da e 83

sk slagte an ) Lo lrsls 5 o L g Lo g
e B Sl Sy A | s e
2ol laclrsls ol gl by oy S )
Uimled zo—dg an | Ol ) S S wiil anss o
Ga—sgome Gle—n L5 ai il elil gos a4 g o
Pefla &) o—ao cwus |, b loan ¥ 5l g
Oy oy yilo oyl 29,5 Lisles (Parsha, 2012
umum o_:l.m)t.uo S0 4 aS Sl dli e o)‘)'j
I Sloe 4 (ool gz w039 Sload an ya

"\JHG" 0 )ng H‘;’a g, d_n‘o‘).)

NECU

ek Los pbigl s WY Jlos o SIS g 4o
5o 4l S nKeS sla s alis gl ol
, (Saberian et al., 2012) ¢ sl ax g 7,05 4
Ayl ae po S dled g aBde ildl Sl aes 9o
Obdigeg 5 Ol Oloe ;o 05y 4 Lo SIS
Ol il 3l el ol s el 039 (63,8
Sl diny il j0 oad it gl § oYl ss
(Deo & Narsingh, 1974)

Lo 5 L pust, 3 St sl egazne 31,5 S,
Lao,5 5l lacgommes .l Lol oo olbls)l g
wload J—aio pp 4 by s cola sy o g a S
Saberian) o__es o JSi 1, Bl 5 eg 5 oy Seslw
Iy =28l slso sloacesdss 5l g L—us (€L al., 2012
3 Glaegammae 5l JSiie (5 l0g—ad jlonlaiwl L s oo
o=l il mols laciax 4 S gl Lol en bLA
0, S oy o]y A W SNgm o0 B 4 |, A lads

(Bondy & Murty, 1976)

ool Bl S Sy 8 14y e e B, S gls il
S b ealo L JL e S L g cg 9o
L S5 S el slaJl g Lo 5 Ly SIS
90 O 45 (B9 09> sl sl Dsliie slagyiy
Gl S 0 ol s sy 2g s S 3l i 0,5
Saberi-) (f JSo) 093 0, jls cpr sl JL L
@netal., 2012



oo By ol ol g (5 slomo (B340 ) us silo 4 1105 (595 31 S ol 5l Julod b S

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

J=doi 050y sl Albls )| ol 5l S 2 39 9

Goa—xe slo >g,5 o3l o Sl g uns o 8

A e oo adgad lgie Ay Sl abls |y goliul

Ol L g Lo (o ilo 4l 9 (s o ( 50lisS

o=l 0gmad o Ll ez i glaails o Olbbls | a ez

RUJE X S WY P U S B - SO N K R  PUY
(sl

Al gleme a1y (0 JS8) Lo s le ol o
slaol o ls ( Jdow 51 g gools 1,3 58 Lol
Sl a5 aSoged et i S gd 0 1) e b

Wl oz Sl o e Y

VY oas sl e ollsde o Ly o5 Y
U
u.,;).»Lo Lgl.:bcb'l} O Lg).la.w QUoL,.:") ¥

Fig.5. Expansion of the Pena Matrix

Ly a5 Gk o e (e sl 3 G
SllaxMe 4 g ools (308 gt 5 sl 3 1) G yile
L;{l.m).‘a_w 0 lnL>;.3| 6L®6~A}.}é@..> b a8 Lo
L Golhe byl v 0l 5l S 70 g 00,5 a3l
Ll ot Sl )5 acgome 15 Jolid anl o le
# ol g aillmy ol (ol o sle
Loails 5l So o g 0ols (A Sl 5 g )l
Jsl ad> o 5 5 (6 5508 oyl o (g A5 aS |,
oY By Sl (5,050 (il aul g laSas
B e oy = 0 L5 Y o)l g oyl (6l
SRS ol sliss 9 e le Al o guasd S
O Jgaz) dges S8l (5 )ls e 5 aFie o
Gospaz L) (mbaails oad slonl e jle slie
S 2 sl 5 e0ged i i Ay sleals s any
Gl 0 5 adlsl salas a il slaals
i Lo 4y IS51 L aialy slaails o, oyl
slanl o ccil wmlys eSS e LB sai sl
Pl Sl (] 45 0l et 0 ()
e atlyon gt 9 e )3 it (B8 aels
Sb st e le ol 5l (et o K08 ol
50,5 adlol g i don Sl 5 Goipeadl 3L 4 S
¥ Jga—=)

o=l oS ales o |y Laosls sozy slo o
S8 ol wl 050 dasin 0)lg 0 y0 Wiles o pnnilSs
eSS 5 (il Bl ad e f 0 3 59,25
A S oolw g g cdls anlgs 05>y

SlF s g il (63,5 Bt S s

Sl = (=S 2B g (Ll el plge 4y
s.,_bl?LABQ)_S)‘)J ool Sy9—0 uj;;.m‘)l.: p_:‘é‘)la
59 9 9 (23l S o )lens (68 )5 i
G syl g g aales olb anl B el
g L a3 YOV o lai >l ds la0l jo
A 53 ez e Olgie dn 5oBoS o ol e a8
3 Ly e ple laol ads o ol ool sad a s 5
Q“’L“J‘)—’UT 6L®43l550¢)_§ ‘.\_».: u,u).»_mf)la_m
s 99,5 o0 (Gl (A5 0S) (6,050S Sl al> 1o
S5z v Lo s g vasie sloow, n L
oY S o a8 3l o Laesls ol (bt
o =5 aalol ;o oabaodSs s ile) 0s 5 eSS
3 b e le lee an e o ol (0 wnles
5 J=ow el gl ol cge ol gl )| i
6‘)‘.56_»).9‘35&5_;)_,44“;&'0[79009;04_.479
Syt ol a4l e le 5 oa s oloul c gyl
Loy o8 e adla s ools gl )l coggl oy any
dgﬂsMwoaa‘E—wHQ)HMDB;
o= rle el oS cS bl g (Byne Sz oyl
(Duerk, 1993) ¢l oo G, o Loy Lo a sl
il Gk | ol gladils g 00,5 s |, Ly
S e ebe 1y o Slbls )l g moral L
al> o ol ol g i g B |y Laails
lol_'gd‘ RPY = (5)‘;\5..\_7@.’.1 P9 ‘\_1}).40 6)‘;\5‘-‘5
aalol g ) bas gldl doiw al> o L5 0y, ool (o8 S
ol )8l by Jlael g ol yoss a8 e s 0,5 oy
YVl_:.\_g)u_:‘Q}_:ob\_w)_».wusb\_:l_asd‘)‘)_i:
M).Qﬁvf o)w)‘ad;u)ww).@‘ﬁ)‘b)H
Sl s 0l 000 kS pae g L, ST e A
9T~u)))~))9_‘o“.,\_~u).e‘.9)‘o~$_41s.,\_w.\4uLbLu)|5
O ygmo s s plol sl 6,135 i 5]
oy 00 5l o (Sleld oo L albls )l as
5485 )8 g e e Loy oL 0 90 S 0
b S SO b i o0 0l i slaws
ol ot dy ol ) iold Yl i sl o
waudl_éwbu_uuo..\_wd_:)xu&b)‘
2 Jles czr olbls )l ol 5l S e g 1
gz L Wod 0,033 g (gaindiws ST sl LB
3 90 5 4wl o Laddl§Fa, bl wy o
o aS Ladsl 3 as b colyd ;0 .05,.5 )|, 8 eolar_ul
Ol il )l ol o5 a sl lawgs §ios ol
Loadls o ol bls )l Lol o a S Lol Jdo

0"

LI BRaN |

c

];. 3

(S -

[y

[ 1]
b

I’

23

I

\o
(73




Lo Sl

o shde wol> ¢

US> 90 g > (0

J
-
b

2

@

a

o
3
3

o
<

J

*
h
L
o
3~

Table 1. Expansion of the Pena Matrix

3 4
Al | (AI-1)1  (Al-1)2  (AL-1)3  (Al-1)4 | (Al2)1 (Al-2)2 (Al2)3 (Al2)4 | (Al-3)1 (Al-3)2 (AL-3)3 (Al3)d | (Al-4)l (Al-4)2 (Al-4)3 (Al-4)}4 | (Al5)L  (Al5)2 (AL5)3  (AL-5)4
A2 | (A2-1)1  (A2-1)2 (A2-1)3 (A2-1)4 | (A22)1 (A2-2)2 (A22)3 (A22)4 | (A23)1 (A2-3)2 (A2-3)3 (A23)4 | (A2-4)l (A2-4)2 (A2-4)3 (A2-4)4 | (A25)L  (A25)2  (A25)3  (A2-5)4
A3 | (A3-1)1  (A3-1)2 (A3-1)3 (A3-1)4 | (A3l (A3-2)2 (A32)3 (A32)4 | (A33)1 (A3-3)2 (A3-3)3 (A33)4 | (A3-4)L (A3-4)2 (A3-4)3 (A3-4)4 | (A35)L  (A35)2 (A3-5)3  (A3-5)4
Al | (A4 (Ad1)2  (AAD)3 (A4 | (A4l (Ad2)2  (Ad2)3  (A4)h | (A43)1  (A4-3)2 (A4-3)3  (A4B)A | (Ad4)l  (Ad-4)2 (Ad-4)3  (Ad-4)4 | (A4B)L  (AAB)2  (AdB)3  (Ad-5)
Bl | (B1-)1 (B1-1)2 (B1-1)3 (Bi-1)4 | (B1-2)1 (B1-2)2 (B12)3 (Bl-2)4 | (B1-3)1 (B1-3)2 (B1-3)3 (Bl3)4 | (Bl-4)l (B14)2 (B1-4)3 (Bl-4)4 | (B15)L  (B15)2  (B1-5)3  (BL-5)4
B2 | (B2-)1 (B2-1)2 (B2-1)3 (B2-1)4 | (B2-2)1 (B2-2)2 (B22)3 (B22)4 | (B23)L (B2-3)2 (B2-3)3 (B2-3)4 | (B2-4)l (B2-4)2 (B2-4)3 (B2-4)4 | (B25)L  (B2-5)2  (B2-5)3  (B2-5)4
B3 | (B3-1)1 (B3-1)2 (B3-1)3 (B3-1)4 | (B3-2)1 (B3-2)2 (B32)3 (B3-2)4 | (B3-3)1 (B3-3)2 (B3-3)3 (B3-3)4 | (B3-4)L (B3-4)2 (B3-4)3 (B3-4)4 | (B35)L  (B3-5)2  (B3-5)3  (B3-5)4
B4 | (B4-1)1 (B4-1)2 (B4-1)3 (B4-1)4 | (B4-2)1 (B4-2)2 (B4-2)3 (B4-2)4 | (B4-3)L (B4-3)2 (B4-3)3 (B4-3)4 | (B4-4)l (B4-4)2 (B4-4)3 (B4-4)4 | (B45)L  (B45)2  (B45)3  (BA-5)4
Cl | (C1-)1 (C1)2 (C1-1)3 (Cl-1)4 | (C1-2)1 (C12)2 (C1-23 (C1-24 | (C1-2)1 (Cl-2)2 (C1-2)3 (C1-2)4 | (C1-41 (Cl-42 (C1-4)3 (Cl-4)4 | (C15)1  (C15)2  (C15)3  (Cl-5)4
C2 | (C)1  (C2)2  (C2-1)3  (C2-1)4 | (C22)1 (C22)2 (C2:2)3 (C2-2)4 | (C2-2)1 (C2-2)2 (C22)3 (C2-2)4 | (C2-4)1 (C2-4)2 (C2-4)3 (C2-4)4 | (C25)1  (C25)2  (C25)3  (C2-5)4
C3 | (C31)1  (C31)2 (C3-1)3 (C3-1)4 | (C32)1 (C32)2 (C32)3 (C3-2)4 | (C3-2)1 (C3-2)2 (C32)3 (C3-2)4 | (C3-4)1 (C3-4)2 (C3-4)3 (C3-4)4 | (C35)1  (C35)2  (C35)3  (C3-5)4
C4 | (C4-1)1 (C4-1)2 (CA4-1)3 (CA-1)4 | (C4-2)1 (C4-2)2 (C4-2)3 (C4-2)4 | (C4-2)L (C4-2)2 (C4-2)3 (C4-2)4 | (CA-4)1 (C4-4)2 (C4-4)3 (C4-4)4 | (CA5)1  (Ca5)2  (C45)3  (CA-5)4
D1 | (D1-1)L (Di-1)2 (Di-1)3 (Di-1)4 | (D12l (D122 (D1-2)3 (D1-2)4 | (D1-2)1 (Di-2)2 (D1-2)3 (D1-2)4 | (D1-4)1 (D1-4)2 (Di-4)3 (Di-4)4 | (D1-5)1  (D1-5)2  (D1-5)3  (D1-5)4
D2 | (D2-1)L (D2-1)2 (D2-1)3 (D2-1)4 | (D22)1 (D2-2)2 (D2-2)3 (D2-2)4 | (D2-2)1 (D2-2)2 (D2-2)3 (D2-2)4 | (D2-4)1 (D2-4)2 (D2-4)3 (D2-4)4 | (D2-5)1  (D2-5)2  (D25)3  (D2-5)4
D3 | (D3-1)1 (D3-1)2 (D3-1)3 (D3-1)4 | (D3-2)L (D3-2)2 (D3-2)3 (D3-2)4 | (D3-2)1 (D3-2)2 (D3-2)3 (D3-2)4 | (D3-4)1 (D3-4)2 (D3-4)3 (D3-4)4 | (D3-5)1  (D35)2 (D35)3  (D3-5)4
D4 | (Da-1)L (Da-1)2 (D4-1)3 (D4a-1)4 | (D4-2)l (D4-2)2 (D4-2)3 (D4-2)4 | (D4-2)1 (D4-2)2 (D4-2)3 (D4-2)4 | (D4-4)1 (D4-4)2 (Da-4)3 (DA-4)4 | (D4-5)1  (D4-5)2  (D4-5)3  (DA-5)4
El | (E1-)L (E1-1)2 (E1-1)3 (E1-1)4 | (E1-21 (E1-2)2 (E1-2)3 (E1-2)4 | (E1-2)1 (E1-2)2 (E1-2)3 (E1-2)4 | (E1-4)1 (E1-4)2 (E1-4)3 (E1-4)4 | (E1-5)1  (E1-5)2  (EL-5)3 (E1-5)4
E2 | (E2-1)L (E21)2 (E2-1)3 (E2-1)4 | (E22)1 (E2-2)2 (E2-2)3 (E2-2)4 | (E2-2)1 (E22)2 (E2-2)3 (E2-2)4 | (E2-4)1 (E2-4)2 (E2-4)3 (E2-4)4 | (E2-5)1  (E2-5)2  (E2-5)3 (E2-5)4
E3 | (E3-1)L (E3-1)2 (E3-1)3 (E3-1)4 | (E32)1 (E3-2)2 (E3-2)3 (E3-2)4 | (E3-2)1 (E32)2 (E3-2)3 (E3-2)4 | (E3-4)1 (E3-4)2 (E3-4)3 (E3-4)4 | (E3-5)1  (E3-5)2  (E3-5)3 (E3-5)4
E4 | (E4-1)L (E4-1)2 (EA-1)3 (E4-1)4 | (E42)l (E4-2)2 (E4-2)3 (E4-2)4 | (E4-2)1 (E42)2 (E4-2)3 (E4-2)4 | (E4-4)1 (E4-4)2 (EA-4)3 (EA-4)4 | (E45)1  (E4-5)2  (EA-5)3 (E4-5)4
FI | (FI-)1  (F1-)2  (F1)3  (FI-1)4 | (F1-2)1  (F122 (F12)3 (F1-24 | (F1-21 (F1-2)2 (F123 (F1-2)4 | (F1-4)1 (F1-4)2 (F1-4)3 (F1-4)4 | (F15)1  (F152  (F1-5)3 (F15)4
F2 | (F-)1  (Fe-1)2  (F2-)3  (F2-1)d | (F-2)1  (F2-2)2 (F22)3 (F22)d | (F2-2)1  (Fe-2)2 (F22)3 (F22)4 | (F2-4)1  (F2-4)2  (Fe-4)3  (Fe-4)4 | (F25)L  (F2:5)2  (F2-5)3 (F2-5)4
F3 | (F3-1)1 (F3-1)2 (F3-1)3 (F3-1)4 | (F3-2)1 (F3-2)2 (F3-2)3 (F3-2)4 | (F3-21 (F3-2)2 (F3-2)3 (F3-2)4 | (F3-4)1 (F3-4)2 (F3-4)3 (F3-4)4 | (F35)1  (F3-5)2  (F3-5)3 (F3-5)4
FA | (FA&-1)1  (F4-1)2  (Fa-1)3  (FA-1)d | (FA-2)1 (F4-2)2 (F4-2)3 (FA-2)4 | (FA-21 (F4-2)2 (F4-2)3 (FA-2)4 | (FA-4)1 (FA-4)2 (F4-4)3 (F4-4)4 | (FA5)L  (F45)2  (F4-5)3 (Fa5)4
Gl | (GI-1)1 (GI-1)2 (GI1-1)3 (GI-1)4 | (G121 (G1-2)2 (G1-2)3 (Gl-2)4 | (G121 (G12)2 (G1-2)3 (Gl1-2)4 | (G1-4)1 (Gl-4)2 (G1-4)3 (Gl-4)4 | (GI1-5)1  (G15)2 (G153  (Gl-5)4
G2 | (G2-1)1 (G2-1)2 (G2-1)3 (G2-1)4 | (G2:2)1 (G2-2)2 (G2-2)3 (G2-2)4 | (G22)1 (G22)2 (G2-2)3 (G2-2)4 | (G2-4)1 (G2-4)2 (G2-4)3 (G2-4)4 | (G2-5)1  (G2-5)2  (G25)3  (G2-5)4
G3 | (G3-1)1 (G3-1)2 (G3-1)3 (G3-1)4 | (G321 (G3-2)2 (G3-2)3 (G324 | (G32)L (G32)2 (G3-2)3 (G3-2)4 | (G3-4)1 (G3-4)2 (G3-4)3 (G3-4)4 | (G3-5)1  (G3-5)2  (G3-5)3  (G3-5)4
G4 | (Ga-1)1 (G412 (G4-1)3 (Ga-1)d | (G421 (G4-2)2 (G4-2)3 (G424 | (G4-2)l (G422 (G4-2)3 (G4-2)4 | (Ga-4)l (Ga-4)2 (Ga-4)3 (GA-4)4 | (G451 (G452  (GA5)3  (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 . \HB IH Iuwu M I.u. J
o) : — \
1 2 3 4 5 ol - ,r 39
- 9
Establish Goals Collect and Analyze Facts Uncover and Test Concepts Determine Needs State the Problem 2 : é 2 Py
Mu Performance Designing Project Project- Project- Diagram u ) Hj ) /\W wu
o expectations a microspaces specific specific of (D I\ T B
= from space relationship in general functional space relations Vm - % . .. |m/ M
2 = diagram (General) items design based on m . % 1
.a: 2 mode available zoning - = . u 3
N g and in - u A :
- T specified /5/ .m & . m
W layers P \u 2, m 3,
L N . 2
> 1145 )
A . N H :
Project Shell Responsive Symbols Site area Site specific Environmental Approved Three- ,U 4.,_ . c,e s
W shell shape graphics of the shell dimensional P \ 9 3 ¢
3 design substrate locating a W BE J/ .—u
2 IS (natural and M P s
- 5 artificial) 1 .
[ iti i iti e Y — 2
Composition Proportions | Composition 9 : : o
Structural and = 520 .—u £
executive topics m y ,J D
Total project Direct High Series Political Administrative Legal and =~ M R Iu ._e N
costs project costs concepts in and illegal : - : ,U .
> costs economics organizational ways to ‘W ) Yo ) wu
m costs deduct
M‘ S expenses
B o Special benefit
) . -
: Project 3, 2 3
# economic plan M/ ,u J/ 3 w/ BN
ke} :
2 The right time | Sleep time AN 2 w "w Q) Mu
|u, © to invest capital \ a = \M
' £ Project timeline R :
_.v.“ = ! wu : ‘_o 2% J
. + f— AR\
x N J ]
- weather Geographical Topography Elevation Available Little need | Qualitative Design of | Climatically | Approved : .
9 location of above sea materials for lightand | need for shaders suitable materials ) Dy,
Wﬂ the platform level radiation in lighting shapes " —_ = \M w‘v
2 ] microspaces and M e .W )
© o . ‘W :
3 £ radiation ) S m
N S Sustainability a2 ¢ W L P 3,
.m. Ecology : wu 3, Iw) P-A]
W} Energy w g 5 9, 9 P A.,_
2 ® Lifestyle “.u_ ) ) u IM/
Y = i 5 ¢ :
3 < 3 )
M (6) : MJ u ! oA W
& Social M YR m M :
P 3 interaction . \M D A /w
3 £ Phenomenology ._/ : 3 2 4
o[ Eeniomena _ /\W . T2 )
- £ nvironmenta ) . ;) -
ot El Psychology 3 D |~Mf by Imww .W_
E 1733772
" . : In‘\/
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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 A5
B B1 B2 B3 B4 B5
C C1 C2 C3 C4 C5
D D1 D2 D3 D4 D5
E El E2 E3 E4 E5
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 parametersin  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 Therighttime  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 potentialsin ~ 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
different theory
35 36 37 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

;.A_m.?).g5o~.\_&;b_3).d\“\l_‘i’o)

2 3 4 5
Collect and Analyze Uncover and Test  Determine Needs  State the Problem

Concepts
Designinga _ Project micr sin Project-specific P ~Diagram of relations
Based on zoning and in

relationship  general (Genbc&tynode _ functional, space design a
diagram o—% avallalm—) @———pspecified layers
0 1 2 3 4

Form Responsive  Environmental graqeins Capabiltes of bed___ Analysis of the __Three-dimensional
shell design  of the substrate (naUral formula in terms o elationship locating
and artficial)  g__yyquantitative and between
9

—> aligtive_© c;umposmona
%—H\e
Econumlc lan__Effective param in__Legal and\l\ega\ vop  Tiges uv costs_ The amount of boujeh
desngrx_)pnces and col to deduct exp Opics v@_ynd the process of
—_—

1
Establish Goals

Function

Economy

to yen assignment
10 1 13 14
Time Therighttime  Withdrawal of ntify different Timing

economic conditions of between differegt Ilmelln@_)
events on the pu&m 2 affecting t N
and the (ecgnition of DIOjeCH

the platform
the Impact time yen

to invest

—>

15

Sustainablity Plalformanalﬁls N Flvepnnclpleso lepmenm *pllcableuemsmlhe
sustainable architecture. the fiel

Climate

20 21 22 23 24

Culture Lifestyle Understandjng-the Category of space Categories of Based on the final
@—aPptext or nei 00 Users by Tifestyle, styles in the gapalysis of residents
based on lifestyle @ Righborhood and lifestyles
—> categories and
—_— :3—#—)Summw
2 2% 21 28 29
Social Partnership " tform @=——n the ultimate level of
interaction T ek [y57s base esife to participate f—Jpartnership Datigipation of space
o—>  on pafticipation [CI I —r e Fe— S Y
30 31 2 3 34
Environmental Chuoi T the __Recognizing space users isycho\og\cal effes—Jbiser accepted  Final choice of colors
Psychology right Golor color on
erent eory &>
35 36 37 £ 39
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Fig.7. Introducing vectors for Gephi program
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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 ~ Collect and Analyze Facts Uncover and Test Determine State the Problem
Concepts Needs
Function Designinga Projecrge spaces in Projoctsprlc  PrfITypecific  Diagram of rlations
relationship functional shifoliesin  based of gofing and in
diagram A ilab spedified layers
0 1 2 3 4
Form Responsive graphicsof  Capabilities §fbed  Analpsis of Three-djmensional
shell design  tHe substrdte (naturaland  formulq in tefs of  reldtionshiy logating
arfifici
qualitative comppsition and
site
5 7 8 o
Economy  Economic plan Legal and illegal ways  Typds of costs  The amat of boujeh
design o a o deduct expapses an topics n of
relafed to yen i
10 12 13 1
Time The right time ithdra The relationship  Identify different Timing
1o invest ecbnonic between dif nt tithelines
ol events on foe project  affebting the
and the re€bynition of oject
the impac] time yen
15 1 18 1
Climate  Sustainability Piftfo Five priftiples of  Site pptentials in ble fems |n the
istalfal th&field of if
chitectufe sustainability
20 121 22 23 2
Culture Lifestyle L thecgntext  Catfgoryofgpace  Categories of sed on fthe fihal
or fei badon  usHs by lif¥yle styles in the is of esicfnts
lifpsty] e
and categies
and sumnary
2 26 2 2 2
Social Partnership  context  Discover thalegree of Platfos On the {ltimate level of
interaction baded on desire to participate in  partnersiip  particifation of space
rtiFipafion residen potentials cnsumers
30 1 32 33 34
Environmental  Choosing the sphce users User accepted  Final choice of colors
Psychology Tight color of color on ﬂ*ﬁasis colors based on
of differeht theory
ES 3% 37 3 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 Design ect micra.spa Preje Pipjecl 8 tions
relodag a3 (G shacis based-erebifihd and in

Form Responsive 4& |
shell design o
\ Joetwes
Ofipositibn and
siy

Economy  Economic plan

design
10
Time The ight time
to invest
15
Climate Sustainability pplicable items in the
field of sustainability
20 24
Culture Lifestyle Based on the final
analysis of residents "
lifestyles
5
Social Partership On thetimate level of
interaction ot 1 space
on participatjfn G potentials
30 2 3 £
i Choosing the effects  User accepts
Psychology Tight color of cX‘ur on the basis of  colors
different theory
3 ES 3 3 39

Fig.6. Introducing nodes for Gephi program
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Fig.9. Layout of Matrix cells where the greatest density
of our communications has occurred between

Table 9. Transmission of Matrix cells with the highest
density on the encoded single-layer Matrix

1 2 3 4 5
A Al R A3

B B1 B2 B3 B4

c c ey cs

D DI D2 D3 D4 D5
E E1 E2 E3 E4 E5
F F1 F2 F3 F4 F5
G Gl G2 G3 G4 G5
H  HL H2 H3 H4 H5
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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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1. Automation

2. Parametric Design

3. Parametric Paradigm

4. William M Pefia

5. Analogue Parametric

6. Grounded Theory

7. Graph Theory

8. Gephi Softwear

9. Form-Finding

10. Strauss and Corbin
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